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INTRODUCTION

In 1949 a systematic survey was initiated by
the junior author to determine the ecological

relationships of parasitic arthropods associated

with reptiles, birds, and mammals in Utah.

Emphasis was given to the rcxlents rather than

the larger mammals, birds, reptiles, and nests

which were collected less frecjuentlv. Approxi-

mately 9,000 small mammals were examined for

ectoparasites between April, 1949, and August,

1965 (Table 1). Financial support was obtained

from the National Institutes of Health (Grants

E-102, E-1273, AI-01273, and AI-01273-08) and
from Brigham Young University primarily to

study fleas and ticks, but lice and mites also

were collected. The records of the mites taken

during the sixteen-year period constitute the

basis of this report.

Financial support specifically for analysis

and publication of the data on mites was re-

ceived from the National Institutes of Health

(Grants GM 12321-01 and GM 12321-02). Re-

lease time was allowed the senior author by
Brigham Young University as a Faculty Re-

search Fellow (1965-66) to pursue work on this

project. Other financial support and facilities

furnished bv Brigham Young L^niversity in past

years contributed considerably toward our ob-

jectives. We appreciate the kindness of Dr.

Russell W. Strandtmann, Texas Technological

College; Dr. Frank J. Radovsky, George Wil-

liams Hooper Foundation; Dr. James M. Bren-

nan, Rocky Mountain Laboratory; Dr. Richard

B. Loomis, California State College at Long
Beach; and Dr. Clive D. Jorgensen, Brigham

Young University, for identification and/or veri-

fication of identification of some of the mites,

for suggestions pertaining to some of the taxo-

nomic problems, and for critical review of the

manuscript. Many technicians assisted in mount-

ing the mites over several years, hut we are

especially grateful to Mr. Selby Herrin, graduate

student at Brigham Young University, for most

of the mounting as well as pencil drawings of

the mesostigmatids. Mr. Morris Goates, Skyline

High School, Salt Lake City, identified and made

•Department of 7.<i(ilogy and Entonn»liit;\', Brigliaiii ^'oimg Uin\orsir^', I

pencil drawings of the chiggers. Weare grate-

ful to the manv students and faculty of the

Department of Zoology and Entomology and

others who collected mites over the past 16

years.

Topographical and Fau.nal Feaitires

Utah encompasses the western part of the

Upper Colorado River Basin and the eastern

part of the Great Basin (Fig. 615). The diversi-

fied topographv varies in elevation from 2,760

ft to 13,498 ft, and tlie biotic features vary from

desert shrub to alpine areas. Consequently tliere

is a great diversity of habitats and fauna within

the state. For further descriptions of the biotic

and faunal areas of these basins, refer to the

excellent discussions by Durrant (1952), Beck

(1955), and Hayward, Beck, and Tanner (1958).

TABLE 1. NUMHEHSOF MAMMAI..S EXAMINED AND FOUND
INFESTED WITH ECTOPARASITES IN UTAH BETWEEN1949

AND 1965 ( BRIGHAMVOUNCUNIVERSITY, DEPARTMENTOF

ZOOLtXJY AND ENTOMOLOGY,PROJECT 10).

No. infested with;

Group and species'

SHREWS



2

Sylvihigus sp.

S. auduhonii

S. idahoensis

S. nuttallii

79
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HISTORICAL REVIEW

Until recent years little was published on

p;irasitic mites from Utah. Keegan ( 1949, 1953,

1956b) described a new species, erec-ted a new
genus based on Utah material, and listed a num-
ber of new records for the state. Allred and

Beck ( 1953b ) described a new species of chig-

ger { which was later synonymized by Brennan

and Beck, 1955), and studied mites of woodrat

nests in Utah (1953a). Allred (19.54a, 19.54c,

1957b, 1957c, 1957d, 1958) studied mites found

on mice of the genus Feromijscus in Utah, de-

scribed a new species (19.57a), discussed mor-

phological variations and bionomics ( 1954b,

1957e, 19571, 1957g, 1965), and listed additional

host records (1961). Furman and Tipton (19.55)

named a new species from Utah and composed
a key to the known species of Mi/om/sstis. Bren-

nan and Beck ( 19.55

)

' listed host and distribu-

tion records, named new species, and included

a key to the chiggers of Utah. Lipovsky, Crossley

and Loomis ( 1955 ) also named a new genus

and species of chigger from Utah. Woodbury
(1956a, 1956b) composed a checkUst of mites

taken in ecological studies at Dugway and in-

dicated host relationships. Strandtmann and All-

red (19.56) discussed mites of the genus Brevi-

sterna, listed additional host and distribution

records, and composed a key to the species.

Howell, Allred and Beck (1957) studied mites

foimd in woodrat nests and listed parasitic as

well as free-living species. Allred and Marchette

(19.57) studied the feeding habits of Brevisterna

utahensis in Utah. Talley ( 19.57 ) studied the

nasal mites of blackbirds. Allred and Roscoe

( 1957 ) studied p;irasitic mites in woodrat nests.

Howell and Elzinga (1962) described a new
species of fiu" mite and composed a key to the

species of Radfordici. Elzinga (1960) listed mites

of rodents from one specific area in Utah, and

Ho (1962) listed mites from two areas. Ash

(1963) studied the mites of deer mice in a

chaparral community. Jenkins (1965) listed

records of mites from squirrels taken in 12

counties.

Other workers have published data on mites

from Utah principally as incidental records asso-

ciated with studies of other areas or fauna.

These are listed in the species discussions that

follow.

MEDICALANDECONOMICIMPORTANCE

Dermamjssus americanus and D. guUiiuic

have been involved with encephalomyelitis, but

their exact relationship with the virus is not

entirely clear (Baker et ah, 19.56). Transmission

of trypanosomes and avian spirochaetosis has

been demonstrated for D. gallinae ( Macfie and
Thompson, 1929; Manwell and Johnson, 1931;

Seddon, 1951). Rickettsialpo.x transmission has

been related to D. sanguineus ( Huebner ct al..

1946). Tlie implication of these species with

disease suggests a similar potential for D. becki

which also occurs in Utah.

Ornithomjssus hacoti has been involved with

murine typhus, rickettsialpo.x, tularemia, plague

and nematode parasites (Baker et ah, 1956).

Transmission of encephalomyelitis and New-
castle disease has been related to O. si/lvkirum

(Baker et al, 1956).

Laelaps jettmari has been involved with

hemorrhagic fever (Asanuma, 19.52), and L.

•.\lthough the printed date on this publication is il Deienilier lOj-'i. i

for purposes of priority this reference should be considered as I'l'i'i, 1

paper il is listed as 1955.

kuchi has a suspected implication with tularemia

(Baker, et ah, 19.56). Nothing is known of the

potential of other species of Laelaps which oc-

cur in Utah.

Tularemia has been isolated from Eulaelaps

stabularis and Haemolaehips mohrae (Baker,

et al., 1956). Other species of Haemolaelaps,

including the cosmopolitan H. glasgowi, have

not as yet been implicated with disease trans-

mission. Ornithosis virus of turkeys has been

isolated from Haemolaelaps cusalis, Haemoga-

masiis pontiger, and Ornithonijsstis sijlvianim

(Eddie, ef a/., 1962).

Hirstiomjssus Isahellinus has been implicated

with tularemia in the laboratory (Francis and

Lake, 1922).

In addition to their disease transmission po-

tential, mites occasionally are pests of man by

their bites or invasion of his tissues. Derviamjssus
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gallinae, D. sanguineus, O. bacoti, O. bursa, O.

sylviarum and H. casalus have been known to

attack man, and there is some circumstantial

evidence to incriminate E. stabularis and H.

pontiger. Still other parasitic mites may bite

man on occasion.

The high populations of rodents in the

temperate desert areas of Utah, and the presence

of many mites which have been implicated with

disease transmission as shown above, create a

potential reservoir of diseases in nature com-

municable to man, which necessitates an in-

creased knowledge of their natural history and

other aspects of ecology.

ACCOUNTSOF THE SPECIES

In the discussion that follows, a brief state-

ment is given about each family represented,

usually followed by a listing of each species

known to occur in Utah. However, several fami-

Ues are listed for which mites were not identified

beyond the family level. These were occasionally

found on mammals but are not considered regu-

lar consortes with them. Their inclusion is for

convenience in separating them from mites

which have more common occurrence and which

for the most part are parasitic on their mam-
malian hosts.

Following the list of each species, comments

on taxonomic or morphological variations are in-

cluded when applicable. Under the heading

"Distribution," published records for the United

States are noted. In most cases only the earliest

published record is given. Recently published

hterature which duplicates previous records is

not indicated. Where more than ten hosts are

known for a state other than Utah, only a gen-

eral statment on host relationships is given.

Names for host records were taken verbatim

from literature references. In Table 3 the equiva-

lent names listed by Hall and Kelson ( 1959) are

indicated in parentheses. For more specific lo-

cality references, records for Utah are hsted by

county.

Following the heading "Other Utah Records"

or "Utah Records," heretofore unpublished data

are listed as represented by our surveys over the

past sixteen years. For the most part the only

records given are those which are new host or

county records for Utah. In most instances where

our collections duplicate previously listed rec-

ords, we have not repeated them. Each of our

records is represented bv detailed collection data

in our files, but it is not practical to list such

details at this time. Information on these data

may be obtained by re(]uest. "Seasonal Occur-

rence" is a summary of montlis over the total

sixteen-year period. Under "Comments" when
sufficient data are available, the geographic

distribution in Utah (northerly or southerly)

and occurrence in the Great Basin or Upper
Colorado River Basin are indicated (Fig. 615).

Apparent host preferences and other mite species

associations are also listed.

Keys to families, genera and species ;u-e in-

serted where appropriate. Keys to tlie nymphs
and males of some groups of Mesostigmata are

lacking because of insufficient descriptions, or

because these stages are unknown for many
species. Key characteristics selected to separate

the families, genera and species of mites known
to occur on mammals in Utah are for the most

part those which are m.ost easily seen. These may
not be valid when dealing with species not in-

cluded here. A properly cleared and mounted

specimen is a necessary prerequisite to its iden-

tification when deahng with the dorsal plate,

chelicerae, legs, and specialized seta on the

palpal tarsus. Such characters are best seen with

a phase-contrast microscope. Where a specific

feature Ls not visible or for the purpose of veri-

fication, structures other than those listed in the

keys may be used, and drawings of these for

most species or a representative of each genus

or family are appended. Setae usually are not

shown except on the ventral plates of the meso-

stigmatids and the scuta of the trombicidids.

The keys to the males were composed using

some specimens from areas other than Utah, and

from literature descriptions. Relating the male

or nymph to the female \vith which it Ls found

is an aid to its identity, but discretion should be

used. Where possible, verification should be

made by comparing the specimen with one whose

identity is known, and with the description of

the type where such is adequate and available.

In the descriptions of new species, measure-

ments given are in microns. For purposes of

structural orientation and to avoid duplication,

figure references in the keys relate to Figures 1

to 5 on pages 5 to 7, and other illustrations be-

ginning on page 71.
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COXA I

TRITOSTERNUM

STERNAL PLATE

STERNAL PORE

3rd STERNAL SETA

PERITREME
STIGMA

GENITOVENTRAL PLATE

COXA IV

GENITOVENTRAL SETA

METAPODAL PLATE

ACCESSORY SETA

ANAL PLATE

ANUS

ADANAL SETA

POSTANAL SETA

Fig. 1. Neopanisitidae, female ventral.

KEY TO FAMILIES OF FEMALEAND MALE MITB5 AND L.AKVAL TROMBIC:ULLDS

FOUNDON MAMMALSIN UTAH

1. With a lateral stigma situated dorsal to and at level between coxae 111 and IV ( Fig. 1

)

Without lateral stigma as above

2. With tritosternum (Fig. 1); ventral and dorsal plates well-developed (Fig. 1)

Without tritosternum; dorsal and ventral plates much reduced or absent (Fig. 8)

3. Coxae arranged essentially in two parallel lines, situated on anterior half of body

(Fig. 7); poorly sclerotized mites with few small setae

Halarachnidae, page 9

Coxae somewhat radially arranged, occupying anterior three-fourths of body

(Fig. 8); heavily sclerotized mites, densely covered with setae (from bats)

Spinturnicidae, page 9

12

4

3
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EMPOOIUM
PARASUBTERMiNALA-

TIBIALA^ SUBTERMINALA

SPUR

MASTITARSALA

CHELICERAL
TEETH

CHELICERAL

BLADE

GALEAL
SETA

CHELICERAL
BASE

TIBIAL CLAW

CHELICERA

Figs. 2-5. Chiggcr larva. 2, bocK dorsd; 3, left half gnathosoma %entral; 4, right chclicera dorsal; 5, body ventral.
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PALPAL CLAW

DORSOTIBIAL
SETA

LATEROTIBIAL
SETA

VENTROTIBIAL
SETA

GENUAL SETA

TRICUSPID CAP

GALEAL SETA

CHELICERAL
BLADE

GALEA

FEMORAL SETA

CHELICERAL
BASE

Fig. 6. Chigger larva, right lialf gnathosoma dorsal.

4. Specialized seta on palpal tarus with three tines ( Fig. 407

)

Complex of Gamasolaelaptidae,

Macrochelidae, Neoparasitidae, Pachylaelaptidae, Parasitidae, pages 8-9

Specialized seta with two tines

5. Anterior edge of sternal plate with circular structure and/or posteriorly e.xtend-

ing tube, the genital opening ( Fig. 3.53 ) ; ventral plates fused into one holo-

ventral plate (Fig. 355) or sometimes two plates ( sternogenital and ventro-

anal, Figs. 362, 171, or stemo-genitoventral and anal, Figs. 351, 170) (males

in part)

Anterior edge of sternal plate without such genital opening; ventral plates sepa-

rate as three distinct plates (Fig. 1) (females, in part)

10

6

6. Genitoventral plate truncate posteriorly, usually almost touching enlarged anal

plate which is fre<juentlv truncate anteriorly (Fig. 1)

Genitoventral plate rounded or pointed, not truncate, widely separated from anal

plate which may be truncate anteriorly but usually is elliptical or oval (Fig. 195)

7. Metapodal plate large, triangular (Fig. 410); genitoventral plate expanded later-

ally behind coxae IV (Fig. 220) Haemogamasidae, page 10

Not as above Phytoseiidae ( ^Amblyseiidae and Blattisocidae, in part), page 15

8. Dorsal plate thickly beset with setae which overlap those following; genitoventral

plate with four or more pairs of accessory setae ( Fig. 220

)

Haemogamasidae, page 10

Dorsal plate setae relatively sparse, seldom overlapping those behind; genitoven-

tral plate with less than four pairs of accessory setae (Fig. 258)
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9. Chelicera moderate to small, sometimes long, styletlike, filamentous; chela lacks

teeth, weakly sclerotized ( Figs. 386, 389 ) Dermanyssidae, page 16

Chelicera strongly developed; chela large, with teeth, heavily sclerotized (Fig.

383) Laelaptidae, page 33

10. Body densely clothed with setae which frecjuently extend past bases of those be-

hind; holoventral plate usually widely expanded laterally behind coxae IV

(Fig. 354) Haemogamasidae, page 10

Not as above 11

11. Chelicera small, hyaline, weakly scherotized, sometimes long, styletlike (Fig.

389) Dermanyssidae, page 16

Chelicera strongly developed, heavily sclerotized ( Fig. 383

)

Laelaptidae, page 33

12. Palp relatively hirge, conspicuous (Fig. 2); chelicera modified as piercing stylet

(Fig. 4), sometimes when long and needle-like, frequently recurved when
withdrawn witliin body (Fig. 389) 13

Palp small, inconspicuous; chehcera strongly chelate, although it may be small;

body elongate, rounded or bilobed posteriorly (Fig. 599)

Listrophoridae, page 41

13. First pair of legs greatly modified for clasping hairs (Fig. 596)

Myobiidae, page 42

First pair of legs not as above 14

14. With three pairs of legs; scutal plate provided with pair of flagelhform or ex-

panded sensillae (Fig. 2); tarsus II lacks multiple empodium (Fig. 2)

Trombiculidae, page 42

With four pairs of legs; lacks scutal plate; tarsus 11 with multiple empodium

(Fig. 598) complex of Tetranvchidae and Cheyletidae, page .56

Pachyl.\elaptidae Vitzthum, 1931

Fig. 7

Mites of this family occur in accumulations of organic debris, and frequently on beetles. They

Ukely are predaceous. Their occurrence on mammals in our studies was infrequent.

G.\MASOLAELAPTiDAE Oudcmans, 1939

Fig. 194

Mites of this family occur in mesic situations where they likely are predaceous on other small

arthropods. Their occurrence on mammals in our studies likely was accidental.

Neoparasitidae Oudemans, 1939

Fig. 1

Mites of this family are similar in habits and occurrence to those in tlie famil\' Gamasolaelap-

tidae. They were infreejuently found on mammals in our surveys.
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IIalabachnidak Oudemans, 1906

Mites of this family are endoparasitic in the luisal passages of mammals, both marine ;md ter-

restrial. Their recovery is dependent on special techni(|iies which are not usually utilized in routine

ectoparasite field surveys.

Zuviptielld bakeri Furman, 1954

Figs. 46, 120, 200, 209

Distribution. CALIFORNIA: Tiiniuisciurus doufi-

la\ii (Furman, 1954a).

Utah records. Sevier Co.: Eutamias tiuadrivit-

tatus. Utah Co.: Citellus armatus.

Seasonal occurence. Two females were taken

in July.

Spinturnicidae Oudemans, 1901

These mites occur almost e.Kclusively on bats, and likely are world-wide in distribution.

KEY TO GENERAOK SPINTURNICIDAE

Peritreme on dorsal surface only (Fig. 594) rara.spintuinix

Peritreme extends to ventral surface of body (Fig. 59) Spinturnix

Paraspinturnix '^lobosus Rudnick, 1960

Figs. 8, 148, 281, 325, 594

Distribution. ARIZONA: Bat; INDIANA: Mijotls

sodalii; OKLAHOMA: Myotis grisescctis, Myotis veti-

fer; TENNESSEE: M. sodalis; UTAH: UtiJi Co.:

Myotis a-p. (Rudnick, 1960).

Other Utah records. None.

Spinturnix oni Rudnick, 1960

Figs. 11, 59, 147, 283. ,324

Distribution. CALIFORNIA, OREGON, TEX-
AS: Antrozous pallidus; UTAH: Millard Co., Salt

Lake Co., Wayne Co.: A. pallidus (Rudnick. 1960).

Other Utah records. None.

Parasitidae Oudemans,

Fig. 192

1901

Mites of this family are predaceous on other small arthropods usually associated with moist or-

ganic debris. They were infrequently found on mammals in our surveys.

Macrochelidae Vitzthimi, 19.30

These mites are commonly found in soil and on animals. They likely are predaceous and are

frequently found on mammals, although unlikely in a parasitic association.

MacrochcU's sp.

Figs. 113, 199, 223, 407, 551

Distribution. COLORADO:'I'hoinomy.s talpoides

(Miller and Ward, 1960). OKLAHOMA: Siginodon

sp. (Ellis, 1960). TE.XAS: CUellus spilosoma. Rattus

noTvegictts, Speotyto cuuicularui ( Eads. Menzies, and
Miles, 1952). UTAH: Utah Co.: Rcithrodontomija

megalotui (Elzinga, 1960). ? locality: Citellus armatus

(Jenkins, 1965).

Other Utah records. Cache Co.: C. urmatus. T.

talpoides. Juab Co.: Dipodomys ordii, Peromyscus niuni-

culatus. Kcuie Co.: Perognathus longimemhrls, Thoniu-

inys hottue. Utali Co.: C. annatux, Mannota fUivivcntrix,

Mus musculus, Zapus princeps. Wasatch Co.: C. arma-

tus. Washington Co.: Onychomys torridus.

Seasonal occurrence. A total of 115 females

was collected during February, April, May, June,

July, and December. Most were taken in June.

Comments. N'lites of this species were most

common in the northern part of Utah in the

Great Basin. They are known from slx counties.

In three of 2.5 collections, Macrocheles sp.

was the only mite on its host.
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Haemoc;amasidae Oiidemans, 1926

Mites of this family are world-wide parasites of small mammals. Most of their lives are spent in

the nests of tlieir hosts except for times of feeding.

KEY TO GENERAOF FEMALEHAEMOGAMASIDAE

1. Sternal plate short, about one-half as long as wide, possesses only first or second

pair of usual sternal setae (Figs. 201, 205); one or two pairs of accessory

setae may be present Brevwterna

Sternal plate length more than one-half its width, with usual three pairs of sternal

setae (Fig. 199) 2

2. Anal plate wider than long ( Fig. 121 ) ; metapodal plate large, triangular ( Fig.

410) Eulaelaps, page 11

Anal plate as long as or longer than wide (Fig. 110); metapodal plate small,

usually oval 3

3. Tarsus II with large spines (Fig. 601) Ischyropoda, page 11

Tarsus II similar to other legs Haemogamasus, page 12

KEY TO GENERAOF MALEHAEMOGAMASIDAE

1. Ventral plates fused into one holoventral plate (Fig. 359) 2

Two ventral plates, anal plate separate (Fig. 351) Ischi/ropoda, page 11

2. Holoventral plate greatly expanded, extends laterally behind coxa IV (Fig. 352) 3

Holoventral plate only slightly expanded, does not extend behind coxa IV ( Fig.

359) Brevisterna

3. Holoventral plate strongly reticulate posteriorly; has five pairs of nude setae be-

tween posterior level of coxa IV and anterior edge of plate

Eulaelaps, page 11

Holoventral plate not reticulate posteriorly; has five or more pairs of setae be-

tween posterior level of coxa IV and anterior edge of plate (when only five

pairs present, anterior pair barbed) Haemogamasus, page 12

KEY TO SPECIES OF FEMALEBrevistenui

Sternal plate with only the usual first pair of setae; one or two pairs of accessory

setae may be present (Fig. 201) montanus

Sternal plate with only the usual second pair of setae; no accessory setae ( Fig.

205) iitahcnsis, page 11

Brevisterna montanus (Ewing), 1922 sal plate covers most of the body. Three of the

Figs. 43, 118, 201. 231, .546 Utah specimens have two accessory setae, one
Strandtmann and Allred ( 1956) stated that of has only one, and two lack accessory setae on

three specimens on the type slide, two have two the sternal plate. Two specimens possess 16 setae

accessory setae and one has four. The genito- on the genitoventral plate, and the other four

ventral plate bears about 14 setae, and the dor- possess 14, 15, 18 and 19, respectivelv. The setae
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;ire frecjuently not symmetricallv arranged on
the genitoventral plate except for the anterior

two pairs, and the phite has irregular, unsvm-
metrical borders in most cases. The dorsal plate

covers about one-half to two-thirds of the dorsal

surface.

Distribution. MONTANA: Sciurus Itudsoitittis

( Stnmdtniann and Wharton, 1958).

Utah records. Two females were taken from
Eutamkis quadrivittahis from Utali Coimty in |ime,

and four females from the same host from Daggett
County in August.

Brevistermi utaheiifiis (Ewing), 1933

Figs. 44, 73, 78, 109. 182, 205, 216, 330, 3.59. .548

Strandtmann and AUred (1956) and AUred

( 1957b, 1957g ) discussed morphological varia-

tions of this species. The specimens in our study

are within the ranges indicated by them.

Distribution. ARIZONA, CALIFORNIA: Neo-
torna sp. ( Keegan. 1953). NEVADA: Ncotomu tcpkia,

Pcromyscus crinitus (Allred and Goates, 1964a, 1964b).

TE.XAS: Neotoma micropus (Eads. Menzies, and Miles,

1952). UTAH: Carbon Co.: Pcrorm/xcus nutuicuhituji

(Allred, 1957b). Juab Co.: N. Icpida (Howell, Allred,

and Beck, 1957). Sevier Co.: N. Icpida (Ewing, 1933).

Tooele Co.: N. lepida, Ont/chomys leucoguster (Kee-
gan, 1953), P. crinitus (Woodbury, 1956b). Utah Co.:

O. leucogaster (Elzinga, 1960). Wayne Co.: P. crinitus;

Washington Co.: P. eremicus (Allred, 1957b),

Other Utah records. Daggett Co.: Eutumius
(juadrivittatus, Neotoma cincrea. Duchesne Co.; N. cine-

reti. Emery Co.: P. crinitus, Pcromxjscus truci. Grimd
Co.: N. Icpida. Kane Co.: N. Icpida, P. maniculatus, P.

truci. Piute Co.: N. lepida. San Juan Co. .Peronit/scus

hoijlii, P. maniculatus, P. truei. Sanpete Co.: P. manicu-

latus. Utah Co.: Citellus variegatus, E. (luadrivittatus,

Mu.<i musculus, N. cincrea, N. lepida, P. maniculatus.

\Wshingtou Co. iDipodomys nierriami, Lepus calif orni-

lus, N. Icpidii, Perognnthus jormosus\ Wayne Co.: N.

Icpida, P. maniculatus, P. truci.

Seasonal occurrence. Totals of 39 deuto-

nymphs, 23 males and 114 females were taken.

Mites were collected every month e.vcept Janu-

ary, March, and December. The high incidence

of gravid females taken in April, May and June

(50^, 42? and 23'/c, respectively) is indicative of

a spring reproductive period. This is further

supported by the high incidence of deutonymphs

taken in July (78'i of the total mites collected

for that month). Males were not abundant and
were taken only during April, May, June, No-
vember, and December.

Comments. Mites of B. iitahen.sLs are more
common in the southern than in the northern

part of Utah, and more typical of the upper
Colorado River Basin than of the Great Basin.

In the Great Basin collections, with only three

exceptions, they were foimd close to the high

mountains that divide the two basins.

This mite apparently is most closely asso-

ciated with wood rats (Neotoma spp.). Two-
thirds of the other incidental collections were
taken from rodents which live in close associa-

tion with wood rats and their habitat. Fifty per-

cent of the collections were from Neotoma spp..

and 44? of these were from N. lepida. Associa-

tion with N. lepida suggests a southern distribu-

tion, whereas the occurrence of B. utahen.sis on

N. cinerea may account for its more northerly

occurrence.

In 19 of the 43 collections, B. utahensis was
the only mite species found on its host.

Eulaelaps stahularis (Koch), 1836

Figs, 121, 203, 246, 410, 553

Distribution. ALABAMA: Bhirina hrevicauda,

Pcromyscu,i- go.isypinus, Pewmyscus nuttallii, Reithrodon-

tomys humilis, Sigmodon .sp, (Hays and Guvton, 1958).

CALIFORNIA: B. hrevicauda (Jameson, 1950d).

COLORADO: Thomomys talpoides (Miller and Ward,
1960). MARYLAND:Microtus pennsylxxmicus ( Drum-
mond, 1957). NEWYORK: Napeozapus insignis (Whi-
taker, 1963). OREGON: Microtus montanus, Pew-
myscus maniculatus (Hansen, 1964), TEXAS: Didel-

phis sp,, Ccomys sp,, Hattus rattus ( Randolph and Eads,

1946),

Utah records. Daggett Co.: Microtus sp. Sanpete

Co.: P. maniculatus. Utah Co.: Citellus armatus, P.

maniculatus, Rattus norvegicus.

Seasonal occurence. Seven females were

taken in February, Mav, June and August.

Comments. The records by Allred (1954a) of

Eulaelaps sp. from P. maniculatus from Iron,

Salt Lake, Sanpete and Utah counties likely are

of E. stahularis.

KEY TO SPECIES OF FEMALE IschljrOpoda

Dorsal plate truncate posteriorly (Fig. 47); genitoventral plate little wider than

anal plate (Fig. 214) funtiani. page 12

Dorsal plate roimded posteriorly ( Fig. 42 ) ;
genitoventral plate at least twice as

wide as anal plate (Fig. 2.38) annatus, \xigc 12
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KEY TO sPEc:iEs OF MALE Ischi/iopoda

Expanded portion of posterior part of sternogenitoventral plate not wider than

anterior part of plate (Fig. 353) fiirmam

Expanded portion of posterior part of sternogenitoventral plate much wider

than anterior part of plate (Fig. 351) armatus

Ischtjropoda furmani Keegan, 1956

Figs. 47, 74, 108, 169. 179, 208, 214. 327, 353, 545, 6(X)

Distribution. UTAH: San Juan Co.: Omjchomijs

leucogaster; Tooele Co.: Dipodomijs ordii, Microdipodops

megacephalus, O. leucogaster, Perognathus longimembris,

Peromyscus maniculatus (Keegan. 1956b), Neotoma
lepida (AUred and Rostoe. 1957).

Other Utah records. San Juan Co.: D. ordii.

Perognathus sp.

Seasonal occurrence. One male was taken in

May, and five females in May and September.

Comments. Keegan (1956) listed Microdi-

podops paUidus as a host for this mite in Tooele

Coimty. Tliis error of host identification inad-

vertantly supplied Keegan was corrected to

M. megacephalus (Allred, 1965).

Ischyropoda armatus Keegan, 1951

Figs. 42, 69, 100, 106, 170. 217. 238, 326, 351. 374

458, 338, 547, 601

Distribution. ARIZONA: Neotoma alhigulci:

CALIFORNIA: Citellus sp., Dipodoimjs descrti, Dipo-

domijs merriami, Perognathus californicus, Perognathus

inornatus, Perognathus xanthonotus, Peromyscus sp.,

Thomomys bottae; COLORADO:Onychomys leucogas-

ter, Thomomys undirinus (Keegan. 1951; Miller and

Ward. 1960). NEVADA: D. merriami, Dipodomys
microps, Onychomys torridus, Perognathus formosus,

Perognathus longimembris, Perotnyscus crinitus ( Allred,

1962, 1963; Goates, 1963; Allred and Goates, 1964a).

NEWMEXICO: Peromyscus maniculatus, Thomomys
sp. (Keegan, 1951). OKLAHOMA: Dipodomys ordii

(Ellis, 1960). TEXAS: D. ordii, Dipodomys spectabilis,

Neotoma micropus, O. leucogaster, Sylvilagus uuduboni

(Eads, Mcnzies. and Miles, 1952), UTAH: P. manicu-

latus from the following counties: Beaver, Box Elder,

Daggett, Duchesne. Kane. Morgan, Piute, Rich, Summit,

Utah ;md Washington; l^uchense Co.: Peromyscus truei;

Garfield Co.: Peromyscus sp. (Allred, 1957a). Tooele

Co.: D. microps, D. ordii, O. leucogaster (Keegan,

1953), P. formosus (Ho, 1962), Perognathus parvus

(Keegan. 1953), P. maniculatus (Woodbury, 1956b).

Utah Co.: D. microps (Ho, 1962), D. ordii, O. leucogas-

ter, P. maniculatus ( Elzinga, 1960), P. trtiei (Allred,

1957a).

Other Utah records. Beaver Co.: D. ordii. Bo.\

Elder Co.: D. microps. D. ordii, P. parvus. Duchesne

Co.: D. ordii. Garfield Co.: Perognathus sp. Iron Co.:

D. ordii, P. parvus. Juab Co.: D. microps, D. ordii, O.

leucogaster, P. formosus, P. longimembris, P. parvus.

Kane Co.: D. ordii, P. formosus, P. longimembris, P.

parvus. Millard Co.: D. microps. San Jujui Co.: D. ordii,

O. leucogaster, Perognathus flavus. Sanpete Co.: D.

microps, D. ordii. Llintah Co.: D. ordii. Utah Co.:

Erethizon epixanthum, Lcpus californicus, P. parvus.

Washington Co.: Citellus variegatus, D. merriami, D.

microps, Myotis californicus, O. leucogaster, O. torridus,

P. formosus. Wayne Co.: D. ordii, P. parvus, P. manicu-

latus.

Seasonal occurrence. Totals of 37 males, 134

females and 22 deiitonymphs were collected.

Males were taken from May through October,

mostlv in Jidv; females from April through De-

cember, mostly in June and July; and deuto-

nymphs from June tlirough September, mostly

in June.

Comments. Mites of 1. armatus are widely

distributed over the state, and are knowai from

20 counties.

ThLs species apparently prefers grasshopper

mice (Omichomi/s spp.) and pocket mice (Pero-

gnathus spp. ) as its hosts. Its population index

was 3 to 5 on Oni/chomi/s. 4 to 5 on Peroonuthus,

two on Dipodomys and one on Peromyscus.

In half of its 75 collections, /. armatus was

the only mite on its host.

KEY TO SPECIES OK FEMALEHacmooamastis

1. Sternal plate with accessory setae (Fig. 211) «/«.sA:t')i.si.v. page 13

Sternal plate with onlv three usual pairs of setae (Fig. 212)

2. Posterior margin of sternal plate in\aginated to level midway between first and

.second pairs of sternal .setae (Fig. 204) pontiger, page 13

Posterior margin of sternal plate almost straight or not invaginated anterior to

second pair of sternal setae (Fig. 206)
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3. Some setae (especially posteriorly and on legs) with filamentous barbs (Fig.

207)

Setae lacking barbs, although few posteriorly may have minute teeth resembling

bases of broken barbs Ujwm/ssoides, page 14

4. First pair of sterruil pores parallel with anterior margin of sternal plate (Fig.

202) amhulans, page 14

First pair of sternal pores situated at angle to anterior margin of sternal plate

(Fig. 207). longitarsus, page 15

KKY TO SPECIES OF MALE Haemoganuisus

1. Some accessory setae of holoventral plate situated anterior to level of coxa IV
(Fig. 352) 2

Accessory setae of holoventral plate not anterior to coxa IV (Fig. 354) 4

2. Accessory setae of holoventral plate situated at anterior edge of plate opposite

coxa II dlaskensis

Accessory setae of holoventral plate not at anterior edge of plate, not anterior to

coxa III . 3

3. Moveable digit of chelicera almost twice as long as fixed digit

Jongitarsus, page 15

Moveable digit only slightly longer than fixed digit ambulans, page 14

4. Holoventral plate with less than 20 pairs of setae pontiger

Holoventral plate with more tlian 40 pairs of setae liporu/ssoides, page 14

Haemogamasus alaskcnsis Ewing, 1925

Figs. 45, 102. 110, 211, 226. 329, 543

In the series from Utah there is considerable

variation. The number of accessory setae on the

sternal plate viiries from 22 to 25. Those on the

genitoventral plate vary from 47 to 95. In some
only the first sternal setae are barbed, whereas
in others the first and second pairs are barbed.

Distribution. ILLINOIS: ? host; MAINE:
Ck'thrinnonujs giippcri, Xti/otk /i«'i/»gu.«, Napcozupus in-

s-in,m (Ket'gan, 1951). MARYLAND: Microtus pcnn-
.Mjkimicm ( Dnimmond, 1957). MASSACHUSETTS:
C. gapped, M. pennsylvanicus; NEWYORK: M.
jH'inivijIvanicus, Tamiasciurus hucloiisiciis, N. imignis

(Kcegan, 1951; Whitaker. 1963). NORTH CARO-
LINA: Micwtu.'^ moiitcinu.s: PENNSYLVANIA: C, gap-

peri (Keegan, 1951). UTAH: Morgan Co.: Bhrinu

hrfvicuuda (Keegan, 1951). Salt Lake Co.: Peromyncus

manicukitus (Allred, 1957b). WASHINGTON:Micro-

ttts oregoni (Keegan, 1951).

Other Utah records. Carbon Co.: Microtus Ion.

gicuudux, Zupits priticcps. Duchesne Co.: Peronnjscus

sp. Utah Co.: Ochotorui princeps.

Seasonal occurrence. Two females were
taken in June, three in July, and one deutonymph
in July.

Comments. Mites were found only in tlie

northern part of the state, but in both the Great

and Upper Colorado River basins.

This species is associated with voles (Mi-

crotus spp. ) and other rodents such as red-

backed mice and jumping mice of a similar habi-

tat in mountainous areas.

In one of the four collections this mite was
the only species on its host. In one other col-

lection it was associated with Haemogamasus
ambulans.

Haemogamasus pontiger

(Berle.se), 1903

Figs. 50. 115, 204, 243. 354, 552

Euhaemogamasus oudemansi of authors

(Strandtmann and Wharton, 1958).

Distribution. COLORADO: Tamiusciurus fre-

iiionti (Keeg;in, 1951). NEVADA: Ncotonui Jepida,
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Peroniyscus crinitus (Allred and tloate.s, 1964ii, 1964b).
NEWYORK: ? host (Keegiin, 1951). OREGON: N.
lejnda ( Haii.sen, 1964). UTAH: Iron Co.: PcroimjMUs
manicitlatus ( Allrt-d, 1957b). Jual) Co.: N. lepidii (All-

red and Beck, 1953a). Kane Co.: P. mamculutus (All-

red. 1957b). Tooele Co.: N. lepidu (Woodbury. 19.56b).

Utah Co.; P. manictilatus; Washington Co.: Peromysctm
eremicus ( AUred, 1957b).

Other Utah records. Carbon Co.: P. nuinkulat-

us. Kane Co.: N. lepida. Piute Co.: N. lepida. San Juan
Co.: Peromyscus hotjlii. Ut;ih Co.: Eutamkts quadrivit-

tatus.

Seasonal occurrence. Fourteen females and
two males were taken from April through July,

and in September and October. Two males were
collected in May and July. Gravid females were
taken in May and June.

Comments. Mites of H. pontiocr likely are

distributed over the entire state in both the

Great and Upper Colorado River basins. They
are known from eight coimties.

This specias apparently has a preference for

white-footed mice and wood rats, particularly

P. botjlii and N. lepida.

In five of its 12 collections, H. pontiger was
the only mite on its host.

Haemogamasus Upon i/ssoides

occidentaiis Keegan, 1951

Figs. 48, 107, 206, 220, 377, 549

Euhaemogamasus lipom/ssoides occidentals

of authors ( Strandtmann and Wharton, 1958 )

.

Keegan ( 1951 ) designated a subspecies of

H. liponyssoides Ewing, 192.5 as H. Uponijssoides

occidentaiis. He indicated that H. lipom/ssoides

was principally eastern in its distribution, and
H. I. occidentaiis occurred in the western United

States.

Distribution. CALIFORNIA: Clethrkmomys oc-

cklentalis, Mwrohis californwus, Neotoma fuscipes, Neu-
wtTKhus gihbsi, Scapanus hitimanus, Snrex trowhridgii

(Keegan, 1951; Jameson and Brennan, 1957; Radov.sky,

1960b). OREGON:Microtus townsendii, Mustela satu-

rata, Neurotrkhus sp., Scapanus townsendii; UTAH:
Morgan Co.: Blurina hreviciiiida; WASHINGTON:
Scapanus ortirius, S. tow/i.wndii, Thomomy's fuscus ( Kee-

gan, 1951).

Other Utah records. tJtah Co.: Microtus hn-ii-

caudwi. Wayne Co.: Microtus sp.

Seasonal occurrence. Two females were
taken in July and two in August.

Comments. Hansen (19(54) listed H. liponys-

soides from M. longicaudus and Microtus mon-
tanus from Oregon. These likely ;ire H. I. oc-

cidentaiis.

Hacmogamusus anihtihins

(Thorell), 1872

Figs. 49, 51. .52, .53, 79, 112. 114, 116, 117. 191, 202,
210. 212, 218, 249, 252, 273, 284. 328, 352, .380, 383,

396, 400, ,542, 544, 550, 559.

Euhaemogamasus andnduns of authors

(Strandtmann and Wharton, 1958).

According to Strandtmann (personal corres-

pondence), Russian workers inteqiret H. ambu-
lans as possessing many accessory sternal setae.

This is similar to what Keegan (1951) called H.
alaskcnsis. Haemogamasus amhulans is also con-

sidered .synonymous with H. nidiformis Brege-

tova. For the present we prefer to follow Keegan
in the interpretation of the Haemogama.ms
forms.

There are four distinct forms of tliis species

in the Utah series, herein designated as A, B,

G and D. One significant difference between
them is in the shape and size of the specialized

seta on the fixed digit of the chelicera. In form
A the chelicera is large, and the seta on the fixed

digit is of normal shape. In the other three

forms tlie chelicerae are smaller. In Fonn D the

seta of the fixed digit is normal, but in forms B
and C it is modified as a ribbon-shaped struc-

ture. The peritreme in forms B, C and D is nar-

row, whereas in form A it is large. In forms A,

C and D the peritreme extends to the middle or

anterior edge of coxa II, whereas in form B it

extends only to the anterior edge of coxa III.

On the genitoventral plate of forms A and B
there are tsvice as many accessory setae as on
forms G and D. The posterior margin of the

sternal plate is invaginated to a point anterior

to the level of the third pair of setae in forms

A, G and D, but posterior to the third setae in

form B.

These differences may be significant enough
to warrant subspecific or even specific rank, but

at present there is sufficient overlap to justify

retention of these as morphological variants with-

in the same species.

Distribution. CALIFORNIA: CIcthrionomys sp.,

Microtus (ulifornicus, Neotoma juscipcs, Peromyscus

hoi/lii, Sciurus gri.wus, Thoinomi/s monticolti ( Keegan,

1951; Jameson and Brennan. 1957). COLORADO:
Thomomijs tulpoides, Thomontys umhrinus ( Keegan.

1951; Miller and Ward. I960). ILLINOIS: ? host;

MARYLAND: Raccoon; MICHIGAN: Sciurus niger;

MONTANA: Sorex pulustris; NEW HAMPSHIRE:
CIcthrionomys gupperi; NEW YORK: Tamiasciurtis

hudsonicus: NORTH CAROLINA: "Birds;" OHIO:
"Squirrel" (Keegan, 1951). OREGON: Lagurus cur-

tatus, Microtus hngicaudus, Microtus montanus, Onycho-

mt/s leucogustcr, Perotnyscus manicidatus, Sorex vagrans,

T. tulpoides, Zapus princeps (Hansen, 1964). PENN-
SYLVANIA: Claucomys sabrinus; SOUTH CARO-
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LINA: "Squirrel" (Keegan. 19.51). UTAH: Beaver
Co.: P. manictthtus (Allred, 19571)). Cache Co.: Neo-
toma cmerea (Keegan, 1951). Daggett Co.: P. nianicu-

hitus; Iron Co.: P. manU-ulatus (Allred, 19571)). Juab
Co.: Neotoma lepida (Allred and Betk, 19.5.3a). Rich
Co.: P. maniculatus; Salt Lake Co.: P. vutnUuhitu.s; San-
pete Co.: P. maniculatus; Summit Co.: P. maniculiitus

(AUred, 1957b). Utah Co.: Mus musculus (Ho, 1962),
N. lepida (Allred and Beck, 19.5.3a), P. maniculatus:

Wasatch Co.: P. maniculatus (Allred, 19.57b.) VER-
MONT: GUiucomys sahrinus; VIRGINIA: CUiucomi/s
volans: WASHINGTON: Thomomt/s fuscus ( Kceg;ui,

1951).

Other Utah records. Beaver Co.: Citcllus lat-

eralis. Box Ekler Co.: Dipodotnt/s ordii, Pcrognathus
parvus, P. maniculatus. Carbon Co.: M. longicaudus.

D;iggett Co.: G. sabrinus, Microtus sp., Z. princeps.

Duchesne Co.: T. talpoides. Gr;md Co.: O. leucogaster.

Iron Co.: Eutamias umhrinus. Juab Co.: D. ordii. Kane
Co.: N. lepida, Peromyscus sp. Morgan Co.: P. mani-

ctdatus. San Juan Co.: N. cinerea, Thomomys hottae,

T. talpoides. Sanpete Co.: T. talpoides. Summit Co.:

Ochotona princeps. Tooele Co.: Perotni/scus truei. Utah
Co.: Citellus armatus, C. gapperi, M. montanus, N.
cinerea, O. princeps, T. hottae, T. talpoides, Z. princeps.

Wasatch Co.: T. hudsonicus, T. talpoides. Washington
Co.: P. maniculatus.

Seasonal occurrence. Totals of 96 females,

one male and five deutonymplis were taken.

The females were collected from March tlirough

August, and in November and December. Great-

est numbers were taken in June, July and August.

Tile male was taken in August, and the deuto-

nymphs in June, July and August. Two females

in June each contained an egg, and a female in

August contained a larva. Early summer likely

is the reproductive period for this species. The
small number of males taken is indicative that

they are nest dwellers.

Comments. Mites of H. amhulans were
found more commonly in the northern part of

Utah in the Great Basin. They are known from

20 counties.

Tliis species was taken from a variety of

rodents, but was most commonly associated with
gophers {Thomomij.i spp. ) and jumping mice
( Za/jw.5 sp. ) . Scjuirrels (Spermophihis spp.) were
also frequent hosts.

In 22 of 53 collections, H. ambtilan.^ was the

only mite on its host. In fom- collections it was
associated with other species of Haemogamasus.

Haemogamusus longitarsu.'i

(Banks), 1910

Figs. 119, 207, 287

Eiihaemogamastis h a rb e ri of authors

(Strandtmann and Wharton, 1958; Johnston,

1959).

One specimen from Utah has barbs on the

first two pairs of sternal setae rather than just

on the first as is apparently typical.

Distribution. ? hosts from DELAWARE.MARY-
LAND, NEWYORK, and VIRGINIA ( Keegan, 1951).
? locality from Blarirui hrevicauda, Citellus richardsoni,

Microtus pennsylvanicus (Strandtmann ;md Wharton,
1958). MARYLAND:Pitymt/s pinetorum (Drummond,
1957). UTAH: Utah Co.: Peromyscus manictilatus

(Allred, 1957b).

Other Utah records. Box Elder Co.: P. manicu-
latus. Cache Co.: Thomomys talpoides. Daggett Co.:

P. maniculatus. Garfield Co.: Microtus longicaudus.

Utah Co.: Thomomys sp.

Seasonal occurrence. Four females were
taken in June and two in July.

Comments. Mites of this species were more
common in northern than in southern Utah, and
are known from both the Great and Upper Colo-

rado River basins. They are known from only

five counties.

In its si.x collections H. longitarsus was asso-

ciated with mites of other species.

Phytoseiid.^e Berlese, 1916

Fig. 193

This family includes mites which are predaceous, most frequently found on plants where they

attack phytophagus mites. Inasmuch as small mammals frequently transport plants and seeds into

their burrows and nests, these mites ;ire occasionally found associated with them.

KEY FOR THE SEPARATION OF FEMALESOF THE GENUSKleemunia FROMOTHER
GENEVAOF THE FAMILIES PHYTOSEIIDAE, AMBLY'SEIIDAE, ANDBLATTISOCIDAE

Sternal plate with pattern resembling three asymmetrical cog-wheels ( Fig. 262

)

Kleemania, page 16

Sternal plate lacking such pattern genera other than Kleemania
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Kleemania sp. f- longimembrvi, p. ntaniculatus . Millard Co.: D. miCTops.

„. , ,.„ „«.-> iif> San luan Co.: D. ordii, O. leucosaster. Utah Co.: P.
Fits. 156, 262, 319 . i ^ ,,, r^ t, i ^" tuaniciilatus. Wayne Co.: r. mamcuUitus.

Distribution. NEVADA: Dipodomys merriami, tu oo r i

Dipodomys microps, Onychomys torridus, Peroguathus Seasonal occurrence. The 88 females were

formosus, Perognathus hmgimemhris, Peromyscus crini- taken from May through September, mostly in

tus, Peromyscus numiculutus, Peromyscus truei (Allred, June.
1962, 1963; Goates, 1963; Allred and Goates, 1964a).

UTAH: Tooele Co.: Dipodomys ordii, Onychomys leuco- Comments. Mites of this species are distri-

gaster, P. formosus, P. longimemhris, P. crinitus, P. buted over the state in 12 counties.
maniculaUiS (Woodbury, 1956b). Utah Co.: ? host (El-

j^ ^^^^^ ^j 33 eollection.s Klecmunia sp. was
zinga, 1960 . ^u i -.. ,. i ^^ the only mite on its host.

Other Utah records. Bo.\ Elder Co.: D. ordii. There is some question as to the parasitic
Perogmithus parvtis Civrhon Co.: Eutamias minimus.

^^^^^^^ ^j: ^^^^^ ^^j^^^ Likely they are pre-
Daeeett Co.: D. ordii. Duchesne Co.: CiteUus lateralvi. , 1.1 r .1 •

Emery Co.: D. ordii, P. crinitus. Juab Co.: D. microps, daceous, but because of theu" common oc-cur-

D. ordii, P. parvus, P. maniculatus. Kane Co.: D. orrfti, rence on rodents, they are included here.

DERMANYSsmAEKolcuati, 1859

This family represents a diverse group of mites parasitic on a variety of animals. They are

worldwide in distribution and mav be commonly found on mammals.

KE'^ TO GENERAOF FEMALEUEHMANVSSLDAE

1. Anal plate more than half as wide as body, concave on anterior margin (Fig.

Ill) Mijom/.^stts, page 17

Anal plate narrow, conve.x or rarely truncate on anterior margin (Fig. 113)

2. Coxa III with one or more spurs or slight semi-circular protuberance on pos-

teromedian side (Fig. 468) 3

Coxa III lacks spur or protuberance 4

3. Coxa III with well-formed spur (Fig. 468) Hir,sYion(/.s.s(/.v, page 17

Coxa III with rounded protuberance Ichoronyssus, page 31

4. Chelicera filamentous, very long; chela so minute as to be almost indiscernible

(Fig. 389) Dcnnumis.ms, page 31

Chelicera not as above, with distinct and well-formed chela (Fig. 386) 5

5. With two dorsal plates (Figs. 32, 35) 6

With one dorsal plate (Fig. 40) 7

6. Posterior dorsal plate large, longer than anal plate (Fig. 35)

Stccitoni/.yiii.'i, page 32

Posterior dorsal plate small, shorter than anal plate (Fig. 37)

Ornithomissus, page 32

7. Anterior pair of sternal pores situated against lateral margins of plate resulting in

lateral projections of plate for their accommodation (Fig. 248); third sternal

setae on separate, small, distinct plates (Fig. 248) Ichoronyssus, page 31

Anterior pair of pores not against edge of plate which is without lateral projec-

tions for their accommodation; third sternal setae, if not on plate, not on

distinct separate plates (Fig. 257) Oruifliont/.'isus, page 32



Mites of Utah Mammals 17

MlJ0m/.s.sus montunus princcps (Furman and Tipton. 1955),

Fiirman and Tipton, 1955 Other Utah records. Summit Co.; O. princeps.

Figs. Ill, 219, 2.55, 564 Seasonal occurrence. Three females were

Distribution. UTAH: San Juan Co.; Ochotomi taken in August.

KEY TO SPECIES OF FEM.\LE HirstiuntJ.SSllS

1. Tarsus II has apical spurs (Fig. 606) 2

Tarsus II lacks spurs 13

2. Co.xa I has spiu- (Fig. 436); inner spurs of coxae II and III bifid (Figs. 457, 460)

staff onii, page 18

Co.xa 1 lacks spur; other co.xal sptirs simple (Fig. 463) 3

3. Coxa II has two spurs (Fig. 450) 4

Co.xa II has three spurs (Fig. 442) 11

4. Coxa III has one spur (Fig. 461) /flr,s«/(.s, page 18

Co.xa III has two spurs (Fig. 463) 5

5. Coxa IV lacks spur . . 6

Coxa IV has spur (Fig. 514) 7

6. Inner spiu-s on coxae II and III rounded or truncate (Figs. 456, 462)

. affmis, page 19

Inner spurs on coxae II and III shiuply pointed (Fig. 455) palustrix, page 19

7. Inner spur on coxa II broadly rounded (Fig. 454) punctatus. page 20

Inner spur on coxa II acutely or bluntly pointed (Figs. 451, 452) 8

8. Sternal plate seven times as wide as long; posterior border invaginated to level

anterior to second sternal setae (Fig. 225) iiwaginatus. page 21

Sternal plate less than six times as wide as long; posterior border not invaginated

beyond level of second sternal setae (Fig. 228) 9

9. Peritreme does not extend beyond anterior edge of coxa II (Fig. 555)

eutamiae, page 21

Peritreme extends to middle of coxa I 10

10. Inner spur of coxa II short (not over 8 mmlong), about as wide as long (Fig.

450) .. iitahcnsis, page 22

Inner spur of co.xa II long (about 18 mmlong), much longer than wide (Fig.

449) . angustus, page 24

11. Femur II has blunt spur near anterior margin (Fig. 540) femuraUs. page 25

Femur II lacks spur 12

12. Inner spurs of coxae II and III broadly rounded (Fig. 447)

longichidac, page 25
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Inner spurs of coxae II and III bluntly pointed (Fig. 446) //lOHiomi/.s, page 26

13. Coxa II has two spurs 14

Co.xa II has three spurs 17

14. Coxa IV has spur 15

Coxa IV lacks spur 16

15. Inner spiu" of coxa II represented only by slightly raised hump (Fig. 445)

torus, page 27

Inner spur of coxa II distinct, pointed spur (Fig. 444) ncotomae, page 29

16. Genitoventral plate has two pairs of setae (Fig. 299) biscto.sii.s, page 29

Genitoventral plate has only usual pair of setae (Fig. 295) isahcUinus. page 29

17. Peritreme very wide for entire length, equal to almost half the thickness of legs

(Fig. 569) triacanthtis, page 30

Peritreme of normal width or only slightly widened (Fig. .568) 18

18. Sternal plate less than four times as wide as long (Fig. 244)

hilli variant, page 30

Sternal plate four or more times as wide as long 19

19. Peritreme ends at anterior edge of coxa II (Fig. 573); sternal plate about five

times as wide as long (Fig. 242) hilli, page .30

Peritreme ends at middle of coxa I ( Fig. 575 ) ; sternal plate about eight times as

wide as long (Fig. 245) incompttis, page 30

Hirstioni/sstis staff urdi

Strandtmann and Hunt, 1951

Figs. 12, 122, 213, 282, 436, 457, 460, 479, 602

Distribution.GEORGI.^: Mephitis elonguta, Spilo-

gale putorius; OKLAHOMA: Spilogale interrupta;

TEXAS: Mephitis mesomelas, Spilogale leticoparia

( Strandtmann and Hunt, 1951 )

.

Utah records. I'tali Co.: Spilogale gracilis.

Seasonal occurrence. The 19 females were
taken in July. Each of 12 contained an egg.

Comments. This mite likely is more common
and widely distributed than has been reported.

An obvious reluctance on the part of scientists

to collect and examine its common host likely

accounts for the few records available.

Hirstiontjssus tarsalis, new species

Figs. 13, 123, 215, 270, 459, 461, 563, 603

Utah records. Box Elder Co.: Peromyscus muni-

culatus, Lynn, two females, July, 1957. Daggett Co.:

P. manicutatus. Deep Creek Camp Ground, one female,

June, 1958.

Type data. Holotype female, B.Y.I', collec-

tion no. 445. Taken from Pcromijsctts maniculat-

(w. Deep Creek Camp Croimd, Daggett Co.,

Utah, 23 June 1958. In the acarologv collection

of the Department of Zoology and Entomology,

Brigham Young University, Provo, Utah. The
trivial name tarsalis refers to tarsus IV which
possesses a long spur-like seta.

Female

Gnathosonia. Greatest width at base, 94;

length to base of palpal trochanter, .58. All setae

nude. Cheliceral digits moderate in length and

thickness, .50 long from base of moveal)ie digit;

lack teeth.

Legs. Length from distal edge of co.xa to

base of pretarsus: I, 218; II, 185; III, 197; IV,

271. Width of genua: I and II, .58; III, 43; IV,

41. Tarsus II has pair of apical, slightly curved,

blunt spurs, 8 long. Tarsus IV has apical, spur-

like seta, 22 long. Goxa I has two sube(jual setae,

proximal one slightly larger. Coxa II has two
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spurs: usual anterocaudal one of mcKlerate thick-

ness and sharjilv pointed; inner spur bluntly

pointed, 7 long and 7 wide. Coxa III has one

inner posterior spur, sharj^ly pointed, 12 long

and 7 wide. Coxa IV lacks spur.

Dorsal plate. Elliptical; all sides convex;

tapers to blunt point posteriorly; 480 long, great-

est width 268. Has 26 pairs setae; most anterior

pair 17 long, anteromedial setae 31 long, medial

setae 12 long, posterior ones 21 long.

Sternal plate. Five times as wide as long

(width measured between outer edges of third

sternal setae); anterior border only slightlv con-

vex; posterior border concave, invaginated to

level even with second sternal seta; lateral mar-

gins moderately concave; anterior corners elon-

gate and sharply pointed; posterior corners nar-

rowly extend between coxae II and III. Has

three pairs subecjual setae, first and third pairs

about 29, middle pair about 36 long; distance

between posterior pair of setae 2.7 times as great

as distance between first pair; first pair of setae

on anterior margin of plate, second pair set in

from lateral margins, third pair on posterior edge

of plate.

Genitoventral plate. Width 79 (measured

between outer edges of genitoventral setae);

length 86 (from anterior edge of genitoventral

seta to posterior border of plate); has prominent

internal ridges; ha.s narrow, darkened border

effect; thickly punctate; setae 24 long, situated

slightlv posterior to mid-coxa IV.

Anal plate. Elongate oval; evenly convex but

more strongly posteriorly; with cribum. Length

65 ( from base of postanal seta to anterior edge of

plate); greatest width .S5; has light border com-

pletely encircling plate; lightly punctate. Adanal

and postanal setae sube(jual, about 19 long;

adanal setae situated opposite middle of anus.

Urisclerotized part of venter. Has 13 pairs

of setae posterior to genitoventral setae (not

counting those on posterior borders ) ; setae about

etjual, 24 long.

Peritreme. Sinuous, ends at anterior fourth

of coxa I; granulo-punctate for entire width and

length; about equal width (5 wide) for entire

length.

Hirstionyssus affirm (Jameson), 1950

Figs. 14, 124, 221, 286, 456, 462, .5.56, 604

Distribution. CALIFORNIA: Eutamias minimus,

Pfromijscus hoytii, Tamiasciurun dougUisii (Jame.siin,

1950b,' Strandtmann and Wharton, 1958).

Utah records. Bo.x Elder Co.: E. iiiiiiimus. Kant-

Co. : Pcrogiuithus formosus, Peromyscus tnici.

Seasonal occurrence. Seven females and six

protonymphs were taken in June and July.

Comments. Little is known about the host

relationsliips of this species.

In two of the three collections, H. affinls was
the only mite on its host. In one collection it was
associated with Hirstioni/ssus iitohensis.

Hirstioiiijssits pahistris, new species

Figs. 15, 131, 222. 261, 455, 463, 558, 605

Utah records. Carbon Co.: Sorex pahistris, three

miles south of Scofield, two females, July, 1960.

Type data. Holotype female, B.Y.U. collec-

tion no. 4808. Taken from Sorex pahistris, 3 mi
south of Scofield, Carbon Co., Utali, 29 July

1960, by D Elden Beck and Clyde L. Pritchett.

In the acarology collection of the Department of

Zoology and Entomology, Brigham Young Uni-

versity, Provo, Utah. The trivial name pahistris

is Latin for "marshy," and refers to the habitat

of the type host.

Female

Gnathosoma. Greatest width at base, 73;

length to base of papal trochanter, 70. All setae

nude. Cheliceral digits 47 long from base of

moveable digit, moderate in thickness, lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 273; II, 225; III, 200; IV,

275. Width of genua: I and II, 53; III, 45; IV,

43. Tarsus II has apical spurs of medium size and

slightly curved. Coxa 1 has two subequal setae,

about 28 long. Coxa II has two spurs: usual

anterocaudal spur sharply pointed, about 20 long;

inner spur sharply pointed, 18 long and 11 wide.

Coxa III has two spurs: outer posterior one

sharply pointed, 10 long and 5 wide; inner spur

sharply pointed, 18 long and 10 wide. Coxa IV

lacks spur.

Dorsal plate. Covers most of dorsum; sides

parallel for two-thirds of length; tapers to blunt

tip; 510 long; greatest width 290. Has approxi-

mately 23 pairs of delicate subequal setae, 10

to 15 long, except for anteromedial and terminal

ones which are slightly larger, 15 to 20 long.

Sternal plate. Three and eight-tenths times

as wide as long (width measured between outer

edges of third sternal setae); anterior border

slightly convex; posterior border concave, in-

vaginated almost to level of second setae; lateral

margins concave; anterior corners sharply

pointed, extend between coxae I and II; pos-
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terior corners sharply pointed, extend between

coxae II and III. Has three pairs of setae: an-

terior pair 49 long, median pair 50, posterior

pair 45; distance between posterior pair of setae

slightly more than twice distance between

anterior pair; first pair of setae on anterior edge

of plate, second pair set in from sides, third

pair situated on extreme posterior comers.

Genitoventral plate. Width 88 (measured

between outer edges of genitoventral setae);

length 1.33 (from anterior edge of genitoventral

seta to posterior border of plate); broadly

rounded, almost truncate; has prominent inter-

nal ridges; has distinct light border; setae 30

long, situated at level opposite middle of coxa

IV.

Anal plate. Sub-oval, sides broadly rounded,

anterior edge almost truncate. Has narrow

cribum, 13 long. Length 75 (from base of post-

anal seta to anterior edge of plate); greatest

width, 75; has distinct darkened border. Adanal

and postanal setae subequal, 24 to 2.5 long; ad-

anal setae situated at level opposite middle of

aniLS.

Unsclerotized part of venter. Has 15 pairs

of setae between level of genitoventral seta and

posterior end of anal plate, not counting peri-

pheral setae; those closest to genitoventral plate

.30 long, others 20 to 25 long."

Peritreme. Sinuous, narrow, extends to

middle of coxa I.

Hirstionyssiis punctatus, new species

Fif^s. 16, 12.5, 224, 2.58. 4.54. 467, 483, 562, 6(X)

Utah records. Box Elder Co.: Eutaniitis mmimi/.v,

Lynn, one female, July, 1957. Daggett Co.: Glauconu/s

suhritius. Deep Creek Campground, .six female.s ( each

of three with an egg). June, 19.58. Kane Co.: Peromysctis

maniculatus, head of Cottonwood Creek, .six females,

two deutonymphs, June, 19.58. Summit Co.: Eutamkis
quuilrivittatus, Bald Mtn., 14 females. August. 1957.

Type data. Holotype female, from Etttamias

Cjuadrivittatuf!, Bald Mtn., Summitt Co., Utah,

25 .A.ugust 1956. In the acarology collection of

the Department of Zoology and Entomology,

Brigham Young University, Provo, Utah. The
trivial name punctcitus refers to the punctation

of the anal plate.

Female

Gnathosoma. Greatest width at base, 115;

length to base of palpal trochanter, 77. All setae

nude. Cheliceral digits moderate in length and

thickness, 60 long from base of moveable digit;

lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 370; II, 320; III, 285; IV,

406. Width of genua: I, 58; II, 62; III, 46; IV,

43. Tarsus II has pair of apical, slightly curved,

blunt spurs, 9.6 long. Tarsus IV has apical, spur-

like seta, 17 long. Coxa I has two subequal setae,

pro.ximal one slightly longer. Co.xa II has two
spurs: usual anterocaudal one long and sharply

pointed; inner spur thumb-like, broadly rounded,

almost truncate, 14 long, 12 wide. Coxa 111 has

two spurs: outer posterior one sharply pointed,

12 long and 7 wide; inner posterior one blimtly

pointed, 14 long and 12 wide. Co.xa IV has sharp-

ly pointed spur, 13 long and 7 wide.

Dorsal plate. Sides neither concave nor con-

vex, but slightly sinuous; tapers to blunt point;

558 long; greatest width, 3.30. Has 26 pairs of

setae; most anterior pair 16 long, anteromedial

setae 31 long, medial setae 16 long, posterior ones

31 long.

Sternal plate. Three and nine-tentlis times

as wide as long ( width measured between outer

edges of third sternal setae); ;mterior border

convex; posterior border concave, invaginated

to level almost to second setae; lateral margins

moderately concave; anterior corners elongate

but bluntly pointed; posterior comers narrowly

extend along anterior margins of co,xae III. Has
three pairs of subequal setae, third pair slightly

longer than first and second; distance between

posterior pair of setae 2.8 times as great as dis-

tance between first pair; first pair of setae on

anterior margin of plate, second pair set in con-

siderably from lateral margins, third pair set in

from posterior margin.

Genitoventral plate. Width 98 (measured

between outer edges of genitoventral setae )

;

length 127 (from anterior edge of genitoventral

seta to posterior border of plate ) ; has conspicu-

ous internal ridges; has narrow, darkened border

effect; lightly punctate. Setae .34 long, situated at

level opposite mid-coxa IV.

Anal plate. Elongate oval; evenlv convex but

more stronglv tapered posteriorly. \Vith cribum.

Length 77 (from base of postanal seta to an-

terior edge of plate); greatest width 72; has dark

border completely encircling plate; lightly but

thickly pimctate. Adanal and postanal setae sub-

equal, about 31 long; adanal setae situated op-

posite middle of anus.

Unsclerotized part of venter. Has 15 pairs of

setae posterior to genitoventral setae ( not coimt-

ing those on posterior borders); setae about

equal, 31 long.
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Peritreme. Slightly sinuous; ends at anterior

fourth of coxa II; granulo-punctate for entire

width and length; 9.6 wide at base, gradually

tapering to 4.8 at tip.

Hirstionyssus invagmatiis, new species

Figs. 17, 18, 127, 130, 225, 227, 267, 276, 452,

453. 464, 468, 484, 485, 560, .561, 607. 608

Hir.s-tionyssus occidentalis (Ewing) of Utah
records (in part).

Utah records. Cache Co.: Citellus ar/iiutus,

Blacksmith Fork Junction, one female, June, 19.53. Rich
Co.: C. tinnatus; Laketown. .seven females, June, 1953.

San(x-te Co.: C. urnuitus, 11 miles east of Mt. Pleasant,

one male, one female, August, 1951, Summit Co.: C.

tirmutus. Lake Creek Summit, 19 females, August, 1953.

Utah Co.: C. armatus, Provo Canyon. 12 females. |une,

1951 and 1957; five females, July, 1957; Mus musculus,
Lelxi, two females, one deutonvmph, January, 1951;

Tlwmomys tulpoides, Provo Canyon, one female. JuK,
1956. Wasatch Co.: C. armatus. Currant Creek, two
males, five females, June. 1953; Soldier's Summit, two
females. June, 1951; Strawberry Reservoir, nine females,

June, 1951.

Comments. Apparently this mite prefers the

squirrel CiteUus armatus as its host.

In five of 17 collections, H. invagimitits wa.s

the only mite on its host. In five collections it

was associated with other species of Hirstioni/.s-

.si/.v.

Type data. Holotype female, B.Y.L'. collec-

tion no. 4117. Taken from CiteUus armatus 3

mi west of Big Tree Camp, Provo Can\on, Utah
Co., Utah, 22 July 1956, by Dorald .M. Allred.

In the acarology collection of the Department of

Zoology and Entomology, Brigham Young Uni-

versity, Provo, Utah. The trivial name invaginat-

us refers to the extreme invagination of the pos-

terior border of the sternal plate.

,

Female

Gnathosoma. Greatest width at base, 92;

length to base of palpal trochanter, 73. All setae

nude. Cheliceral digits 48 from base of moveable
digit, moderately developed, lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 345; II, 298; III, 275; IV,

375. \\'idth of genua: I and II, 55; III and IV,

43. Tarsus II has pair of medium-sized, slightlv

curved apical spurs. Coxa I has two setae: distal

one 22 long, proximal one 30. Coxa II has two
spurs: usual anterocaudal spur sharplv pointed,

2.5 long; inner spur shaqilv pointed, 2.3 long and
20 wide. Coxa III has two spurs: outer posterior

one sharplv pointed, 10 long and 6 wide; inner

spur sharply pointed, 20 long and 10 wide. Coxa
IV has posterocaudal spur, 12 long and 6 wide.

Dorsal plate. Elliptical, covers most of dor-
sum except sides and posterior corners; lateral

margins parallel, straight or slightly concave,
with_ distinct thickened border; tapers to blimt

tip; 554 long; greatest width 304; has 25 pairs of

setae, those on periphery largest; peripheral

setae 20 to 25 long, terminal pair .30 long, medial
setae 10 to 13 long.

Sternal plate. Almost seven times as wide as

long (width measured between outer edges of

third sternal setae); anterior border sHghtlv con-

vex; posterior border concave, invaginated to

level slightly anterior to second pair of setae;

lateral margins straight; anterior and posterior

borders of plate slightly darkened; anterior cor-

ners sharply pointed, extend between coxae I

and II; posterior corners sharply pointed, extend
laterally between coxae II and III; has three

pairs of subequal setae, 37 to 40 long; distance

between posterior pair of setae two and one-

half times as great as distance between first pair;

first pair of setae on anterior edge of plate; sec-

ond pair set in from sides; third pair near edge
of posterior corners.

Genitoventral plate. Width 93 (measured be-

tween outer edges of genitoventral setae);

length 120 ( from anterior edge of genitoventral

setae to posterior tip of plate ) ; slightly expanded
behind genitoventral setae, tapers abruptly (al-

most straight) to blunt, rounded tip; has distinct

internal ridges and light border edged inwardly

with darkened line; setae 25 long, situated at

level about midwav opposite coxa IV.

Anal plate. Suboval, sides and anterior edge
broadly rounded; tapers to broadly rounded tip.

Cribum 17 long. Length 68 (from base of post-

anal seta to anterior edge of plate); greatest

width 72; has distinct dark border. Adanal setae

28 long; postanal seta heavier, 30 long; adanal

setae situated at level opposite middle of anus.

Unsclerotized part of venter. Has 12 pairs

of setae between level of genitoventral setae and

posterior tip of anal jilate, not counting peri-

pheral setae; setae subequal, 20 to 30 long.

Peritreme. Sinuous, curved, wider at base,

tapers graduallv to moderate width; extends to

middle of coxa I.

Hirstionyssus eufamiae, new species

Figs. 19, 128. 228. 279, 451, 469, 482. 555, 609

Hirstionyssus occidentalis (Ewing) of Utah

records ( in part )

.

Utah records. Utah Co.: Eutamitis quadrivittatun,

Rock Canyon, Provo. one female, October, 1956; Sco-
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field Reservoir, eight females, June, 1957; Reithrodon-

tomys megalotis, Cedar Vailev. one female. November,
1952.

Type data. Holotype female, B.Y.U. collec-

tion no. 4778. Taken from Eutamias sp.. Aspen
Grove, Utah Co., Utah, 16 October 1956, by
Lawrence Tseu. In tiie acarology collection of

the Department of Zoology and Entomology,
Brigham Yoimg University, Provo, Utah. Tlie

tiivial name cutamiae refers to the generic name
of the type host.

Female

Gnathosoma. Greatest widtli at base, 90;

length to base of palpal trochanter, 72. All setae

nude. Cheliceral digits 78 from base of move-
able digit, strongly developed, lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 308; II and III, 264; IV,

352. Width of genua: I, 48; II, 50; III, 40; IV,

38. Tarsus II has small pair of apical claws. Co.xa

I has two subequal setae, 22 long. Coxa II has

two spurs: usual anterocaudal spur sharply

pointed, about 22 long; inner spur sharply point-

ed, 10 long and 8 wide. Co.va III has two spurs;

outer posterior one sharply pointed, 10 long and
5 wide; inner spur sharply pointed, 12 long and
10 wide. Coxa IV has posteromarginal spur, 5

long and 5 wide, which may be branched or

double in some specimens.

Dorsal plate. Covers all of dorsum except

posterior corners; sides parallel for two-thirds

length; tapers to blunt tip; 524 long; greatest

width 334; has distinct hght border; has about

26 pairs of delicate setae, those on periphery and
posterior tip of plate largest: medial setae 12 to

18, peripheral setae 20 to 30.

Sternal plate. Slightly more than three and
one-half times as wide as long (width measured
between outer edges of third sternal setae ) ; an-

terior border convex; blunt projection tapers an-

teriorly from first pair of setae; posterior border

concave, invaginated to level almost etjual with

.second pair of setae; lateral margins straight,

with darkened borders; anterior corners shaqilv

pointed, extend between coxae I and II; posterior

corners sharply pointed, extend between coxae

II and III. Has three pairs of subecjual setae, 3.5

to 38 long; distance between posterior pair two

and one-half times as great as distance between
first pair; first pair of setae on anterior edge of

plate, second pair set in from edge, third pair

slightly in from edges of posterior corners.

Genitoventral plate. Width 95 (measured be-

tween outer edges of genitoventral setae )

;

length 113 (from anterior edge of genitoventral

setae to posterior tip of plate ) ; slightly expanded
behind genitoventral setae; tapers abruptly to

blunt tip; has prominent internal ridges; setae

25 long, situated at level near posterior border

of coxae IV.

Anal plate. Suboval, sides and anterior edge
broadly rounded; tapers to blunt tip. Cribum 21

long. Length 73 (from base of postanal seta to

anterior edge of plate); greatest width 67; has

distinct dark border. Adanal and postanal setae

subequal, 28 long; adanal setae situated at level

opposite middle of anus.

Unsclerotized part of venter. Has 1 1 pairs

of setae between level of genitoventral setae and
posterior end of anal plate, not counting peri-

pheral setae; setae subequal, 25 to 27 long.

Peritreme. Sinuous, narrow, extends to an-

terior edge of co.xa II.

Hirstiom/ssus utahcn.ii.s, new species

Figs. 20, 88. 129, 187, 229, 264, 334, 355, 450, 470,

486, 489, 495, 501, 516, 524, 557, 610

Hirstioni/ssus occidcntalis (Ewing) of Utah
records (in part).

Distribution. UTAH: Everv county except

Cache, Davis, Grand, Juab, Millard, Rich, Salt La]<e,

Sanpete and Wasatch: Pcionu/scus tnaniculutus (AUred,

1957c ) . Juab Co. : Neotoma lepidu ( Howell, Allred,

and Beck, 1957). San Jiiau Co.; Peromyscus crinitus

(Allred. 1957c). Tooele Co.: Dipodonn/s microps,

Dipodomys ordii (Ho, 1962); N. lepidu, P. crinitus,

Peromyscus truei (Woodbury, 1956b). Utah Co.: D.

microps, D. ordii, (Ho, 1962); P. maniculatus (Elzinga,

1960); Reithrodontomys megcdotis (Elzinga .and Rees,

1964). Washington Co.: Peromyscus eremicus; Wayne
Co.: P. crinitus (Allred, 1957c).

Other Utah records. Beaver Co.: Citellus hit-

eralis. Carbon Co.: C. hiteralis, R. megalotis. Daggett
Co.: Eutamias quadrivittatus. Duchesne Co.: Citellus

tridecemlineatus, Eutamias minimus, E. quadrivittatus.

Juab Co.: P. manicultitus. KiUie Co.: N. lepida, Pero-

gnathus longimembris, P. crinitus, P. truei. San Juim
Co.: D. ordii, E. minimus, E. quadrivittatus. P. truei.

S;mpete Co.: Citellus urmtitus, E. quadrivittatus. Sevier

Co.: £. minimus, E. quadrivittatus. Summit Co.: C.

armatus, C. lateralis. E. minimus, E. quadrivittatus.

Uintah Co.: D. ordii. Utah Co.: C. armatus, C. lateralis,

E. quadrivittatus, Thomomys talpoides. Wasatch Co.:

C. armatus. Wayne Co.: Eutamias sp., P. truei.

Seasonal occurrence. Totals of 55 males, 465

females and .3-3 deutonymphs were taken. Males

were found in June, August, and October, most-

ly in June; females from March through .August

and in October, mostly in June; deutonymphs

about e<|ually in June and August. Each of two

females in June contained an egg.
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Comments. Mites of H. titiihenxis are widely

distributed over the state, and are known from

23 counties.

This species is known from a variety of

rodents but apparently prefers squirrels
(

CitcUus

spp. ) and chipmunks ( Eutamias spp.

)

In 21 of 72 collections, H. utahensis was the

only mite on its host. In 15 collections it was

associated with other species of Hirstionyssu.s.

At the time of Allred's (1957c) work on this

group, there was some doubt as to the place-

ment of specimerLs tentatively identified as H.

occidentalus. Further study of these by the senior

author has led us to erect three species, H. in-

vaginatus, H. eiitamiae, and H. utaherms, to

represent this complex heretofore reported as H.

occidentalis. Hirstiomjssus utahemis represents

by far the majority of collections previously iden-

tified as H. occidentalis.

Type data. Holotype female, B.Y.U. collec-

tion no. 4224. Taken from Eutamias cjiiadrivit-

tatus, one-half mile east of Bald Mtn., Summit

Co., Utah, 8 August 1957, by Dorald M. AUred

and Merlin Killpack. In the acarology collection

of the Department of Zoology and Entomology,

Brigham Young University, Provo, Utah. Allo-

type male, taken from Peromijscus maniculatus.

Pleasant Grove, Utah Co., Utah, 7 October 1961,

by Donald Ash. Same depository as holotype.

TTae trivial name utahensis, referring to the state

of Utah, was given because of the common oc-

currence and wide geographic distribution of

this species in Utah.

Female

Gnathosoma. Greatest width at base, 93;

length to base of palpal trochanter, 72. All setae

nude. Cheliceral digits 75 from base of moveable

digit, moderately developed, lack teeth.

Legs. Length from distal edge of coxa to

base of pretiu-sus: I, 303; II, 242; III, 237; IV,

293. Width of genua: I and II, 47; III and IV,

.35. Tarsus II has pair of small, slightly curved

apical spurs. Coxa I has two subecjual setae, 2.5

long. Coxa II has two spurs: usual anterocaudal

spur sharply pointed, about 20 long; inner spur

shaqily pointed, TA long and TA wide. Coxa III

has two spurs: outer posterior one sharply

pointed, TA long and 4 wide; inner spur sharply

pointed, 12)2 long and 8 wide. Coxa IV has

caudomarginal spur, 10 long and 8 wide.

Dorsal plate. Elliptical, covers most of dor-

sum except sides and posterior corners; sides

parallel for only short distance; tapers to blunt

tip; 515 long; greatest width 290; has distinct

light border; has 25 pairs of delicate setae, those

on periphery only slightly larger than medial

setae, except on anterior and posterior ends of

plate: medial and mediolateral setae 12 to 15

long; anterior and posterior setae 22 to 27.

Sternal plate. Four and one-half times as

wide as long (width measured between outer

edges of third sternal setae); anterior border

slightly and evenly convex; posterior border con-

cave, invaginated to level almost even with sec-

ond sternal setae; lateral margins almost straight,

with slightly darkened borders; anterior comers

sharply pointed, elongate, project between coxae

I and II; posterior corners sharply pointed, ex-

tend laterally between coxae II and III; has

three pairs of subequal setae 32 to 35 long; dis-

tance between posterior pair of setae three times

as great as distance between first pair; first pair

of setae on anterior edge of plate, second pair

set in from edge, third pair slightly in from

edges of posterior corners.

Genitoventral plate. Width 87 (measured be-

tween outer edges of genitoventral setae )

;

length 110 (from anterior edge of genitoventral

seta to posterior tip of plate); slightly expanded

behind genitoventral setae, curves gradually to

rounded tip; has prominent internal ridges and

distinct, light border; setae 28 long, situated at

level near posterior border of co.xa IV.

Anal plate. Suboval, sides and anterior edge

broadly rounded; tapers to bluntly pointed tip.

Cribum 15 long. Length 70 (from base of post-

anal seta to anterior edge of plate); greatest

width 6.3; has distinct dark border. Adanal and

postanal setae subequal, 23 to 28 long; adanal

setae situated at level opposite middle of anus.

Unselerotized part of venter. Has 12 pairs of

setae between level of genitoventral setae and

posterior end of anal plate, not counting peri-

pheral setae; setae subequal, 23 to 25 long.

Peritreme. Slightly sinuous, curved, of nor-

mal width, extends to middle of coxa I.

Male

Gnathosoma. Greatest width at base, 86;

length to base of palpal trochanter, 58. All setae

nude. Cheliceral digits 50 long from base of

moveable digit; moderately thick; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 257; II, 228; III, 226; IV,

317. Width of genua: I, 53; II, 58; III and IV,

46. Tarsus II has pair of apical spurs. Coxa I

has two subequal setae, 22 long. Coxa II has
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two spiirs; iiiitfiocauclal one sharpK- pointed, 19

long and 9 wide; inner medial spur represented

only bv bluntlv pointed, minute projection about

2 long. Coxa III has two spurs: outer posterior

one .shaqilv pointed, K) long and "5 wide: inner

spur sharply pointed, 7 long and 5 wide. Coxa
IV has n;uTOw, sharply pointed spur, 12 long

and 4 wide.

Dorsal plate. Eiiipitical; tapers posteriorly

to bhnit tip; 447 long; greatest width 265. Has
27 or 28 pairs of setae: anterior, anterolateral,

and posterior setae largest, 19 to 31 long; postero-

lateral and rrtedial setae smaller, 7 to 12 long.

Holoventral plate. Tliree usual ventral plates

fused into one; 3.51 long; 131 wide at level of

coxa III. Has eight pairs of subequal setae plus

three anal setae, 19 long.

Unsclerotized part of venter. Has seven or

eight pairs of subequal setae anterior to posterior

edge of holoventral plate, 24 long.

Peritreme. Narrow, sinuous, ends at middle

of coxa I.

Deutonymph

Gnathosoma. Greatest width at base, 82;

length to base of palpal trochanter, 62. All setae

nude. Cheliceral digits 43 long from base of

moveable digit; slender; lack teeth.

Legs. Length horn distal edge of coxa to

base to pretarsus: I, 218; II, 214; III, 209; IV,

250. Width of genua: I, 48; II, 53; III, 46; IV,

43. Tarsus II lacks apical spurs. Coxa I has two
subequal setae, 19 long. Coxa II has two spurs:

anterocaudal one .sharply pointed, 12 long and

7 wide; inner medial spur sharply pointed, 7 long

and 5 wide. Co.xa III has medial spur, sharply

pointed, 10 long and 8 wide. Coxa IV lacks spur.

Dorsal plate. Elliptical; tapers to blunt tip

posteriorly; 329 long; greatest width 173. Has
24 pairs of setae: posterior pair largest, 34 long;

anterior and anterolateral setae subecjual, 12 to

14 long; other setae smaller, 5 to 7 long.

Sterno-genitoventral plate. Ends at level op-

posite mid coxa IV; length 149; greatest width

at level of coxa II, 96. Has four pairs of setae:

anterior pair largest, 16 long; posterior pair

smallest, 11 long.

Anal plate. Length 36 (from base of postanal

seta to anterior margin of plate ) ; greatest width

38. Cribum, 12 long. Anal setae subequal, 14

long; adanal setae near anterior level of anus.

Unsclerotized part of venter. Has 17 or IS

pairs of subequal setae, 7 to 17 long.

Peritreme. Narrow, sliglitly sinuous, extends

to anterior fourth of coxa II.

Hirst iiniyssiis uitgiisttifi, new species

Kigs. 21, 1.32. 233, 294, 449, 472, 565, 611

Utah records. Utah Co.: Citcllun unmrtus, Col-
ton, one female, Jtily, 1960.

Type data. Holotype female, B.Y.L'. collec-

tion no. 6516. Taken from CitcUus armatus. Col-

ton, Spanish Fork Canyon, Utah Co., Utah, 7

July 1960, by D Elden Beck. In the acarology

collection of the Department of Zoology and
Entomology, Brigham Young Universit\', Pro\o,

Utah. The trivial name angiistus is Latin for

"narrow" which refers to the strongly curved,

narrow peritreme.

Female

Gnathosoma. Greatest width at base. 79;

length to base of palpal trochanter, 72. All setae

nude. Cheliceral digits 47 long from base of

moveable digit, moderate in thickness, lack

teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 270; II, 248; 111, 242; IV,

345. Width of genua: I and II, .50; III, 40; IV,

39. Tarsus II has apical claws of medium size

and slightly curved. Coxa I has two sube(jual

setae, 20 to 25 long. Coxa II has two spurs:

usual anterocaudal spur sharply pointed, about

25 long; inner spur shaqily pointed, 18 long ;uid

13 wide. Coxa III has two spurs: outer posterior

one shiirply pointed, 10 long and 5 wide; imier

spur sharply pointed, 23 long and 14 wide. Coxa
IV has minute, sharply pointed spur on postero-

caudal border; at the base of the spur, co.xal

border forms a small, somewhat conspicuoiLS,

rounded prominence.

Dorsal plate. Covers most of dorsum; sides

almost p;u-allel, sliglitly concave for two-thirds

length; tapers to blunt tip; 519 long; greatest

width 281; has distinct light border; has 25 pairs

of delicate setae, those on periphery and pos-

terior tip of plate largest: medial setae 13,

peripheral setae 18, terminal setae 28.

Sternal plate. Slightly more than five times

as wide as long ( width measured between outer

edges of third sternal setae ) ; anterior border

slightly convex; posterior border concave, in-

\'aginated to level of median sternal setae; lat-

eral margins straight; anterior corners bluntly

pointed, extend between coxae 1 and II: pos-

terior c-orners sharply pointed, extend laterally

l)etween coxae II and III. Has three pairs of



suljecjual setae, 30 long; distance between pos-

terior pair two and one-third times as great as

distance between first pair; first pair setae on
anterior edge of plate, second pair set in from
sides, third pair in extreme posterior corners.

Genitoventral plate. Width 80 (measured be-

tween outer edges of genitoventral setae);

length 107 (from anterior edge of genitoventral

seta to posterior tip of plate); moderatelv

rounded; has prominent internal ridges; has dis-

tinct light border; setae 23 long, situated at level

near posterior edge of coxa IV.

Anal plate. Suboval, sides and anterior edge
broadly rounded; tapers to blimt tip. Crilxim 20
long. Length 68 (from base of postanal seta to

anterior edge of plate); greatest width 65; has

distinct border effect of about same density as

plate proper, separated on anterior half of plate

by diirk line. Adanal and postanal setae sub-

equal, 25 to 30 long; adanal setae situated at

level slightly posterior to middle of anus.

Unsclerotized part of venter. Has 12 or 13

pairs of setae between level of genitoventral

setae and posterior end of anal plate, not count-

ing peripheral setae; setae nearest genitoventral

plate shortest, 23 long, distal ones longest, 3.3

long.

Peritreme. Sinuous and strongly curved,

narrow, ends at mid-coxa I.

Hirstionyssiis femttralis Allred, 1957

Figs. 22, 71, 135, 190, 232, 288, 332, 357, 448, 471.

490, 491, 499, 517, 526, 540, 554, 612

Distribution. UTAH: Juab Co.: Neotoma lepida

(Howell, Allred. and Beck, 1957). Tooele Co.: N.
lepida (Allred ;ind Roscoe, 1957). Washington Co.:

Pcmnujscus (probably) eiemicus (Allred, 1957c).

Other Utah records. Iron Co.: Mustelhi jrenata.

Juab Co.: Thomomijs hottae, Thomomijs talpoides.

Kane Co.: T. hottae. Salt Lake Co.: Citellus armatus.

San Juan Co.: T. hottae. Sanpete Co.: T. talpoide-i.

Utah Co.: T. hottae. Washington Co.: T. hottae.

Seasonal occurrence. Five males, 26 females

and nine deutonymphs were taken. Males were
found in April, October and December; females

from April through December, except in June
and October; and deutonymphs in April, Sep-

tember, October and December. Greatest num-
bers were taken in April and December .

Comments. Mites of H. femiinili.s were
found most commonly in the Great Basin. Thev
are known from nine counties.

This species apparently prefers pocket

gophers of the genus TJiomomi/.'i as its host.

In seven of its 11 collections, H. femumlis
was the only mite on its host. In four collections

it was associated with Hacmolaclaps spp.

Hirstiumjssus longichelae, new species

Figs. 23, 126, 234. 290, 447, 473. 567, 613

Utah records. Duchesne Co.: Thomomijs tal-

poides. Timber Canyon, Strawberry River, two females,
August, 1957. Summit Co.: Ochotonu princeps, Bald
Mtn., one female. August, 1957; T. talpoides, same lo-

cality, one female, August 1937. Utah Co.: T. talpoides,

Palmyra Forest Camp, Diamond Fork Cimyon, 14 fe-

males. June, 1951; Prove Canyon, one female, July
1956.

Type data. Holotype female, B.Y.L'. collec-

tion no. 926. Taken from Thomomijs sp.. Pal-

myra Forest Camp, Diamond Fork Canyon,
Utah Co., Utah, 26 June 1951, by Dorald M.
Allred. In the acarology collection of the De-
partment of Zoology and Entomology, Brigham
Young University, Provo, Utah. The trivial name
longichelae refers to the very long digits of the

chelicerae.

Female

Gnathosoma. Greatest width at base, 84;

length to base of palpal trochanter, 70. All setae

nude. Cheliceral digits long and slender, 108

long from base of moveable digit; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 245; II and III, 221; IV,

258. Width of genua: I and II, 50; III and IV,

36. Tarsus II has pair of apical, slightly curved
spurs, 5 long. Coxa I has usual two setae of

ecjual size. Coxa II has three spurs: usual an-

terocaudal one long, narrow and acutely pointed;

posterocaudal one bluntly pointed, 10 long and
14 wide; inner spur broadly rounded, 19 long

and 17 wide. Coxa III has two spurs: outer pos-

terior one bluntly pointed, 7 long and 7 wide;

inner posterior one broadly rounded, almost

truncate at tip, 24 long and 19 wide. Coxa IV
lacks spur.

Dorsal plate. Anterolateral margins shghtly

concave; medial and posterior margins straight

or slightly convex; tapers to broad, blunt point;

452 long; greatest width 254. Has 26 pairs of

setae; most anterior pair 10 long, anteromedial

setae 19 long, medial setae 10 long, posterior

ones 24 long.

Sternal plate. One and nine-tenths as wide
as long (width measured between outer edges

of third sternal setae); anterior and posterior

borders slightly sinuous but generally convex;

posterior margin at level behind third pair of

setae; lateral margins moderately concave; an-
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terior corners bluntly pointed; posterior corners

rounded, not extended. Has tliree pairs of suli-

equal setae; distance between posterior pair of

setae 2.4 times as great as distance between first

pair; first pair of setae set back from anterior

margin of plate, third pair at extreme posterior

corners, second pair set in from lateral margins.

Genitoventral plate. Width 84 (measured at

outer edges of genitoventral setae); length 86

( from anterior edge of genitoventral seta to pos-

terior border of plate); lacks conspicuous inter-

nal ridges; has light border effect; lightly punc-

tate. Setae 22 long, situated at level of posterior

edge of co.xa IV.

Anal plate. Elongate oval; evenly convex,

but more strongly tapered posteriorly. Has
cribum. Length 62 (from base of postanal seta

to anterior edge of plate); greatest width 22;

has light border completely encircling plate;

lightly punctate. Adanal setae and postanal seta

subequal, about 17 long; adanal setae situated

opposite middle of anus.

Unsclerotized part of venter. Has 10 pairs of

setae posterior to genitoventral setae ( not count-

ing those on borders); all setae about equal, 22

long.

Peritreme. Slightly sinuous; ends at middle

of coxa I; granulo-punctations faintly distinct

only for half of width and length; very narrow,

less than 2.5 wide for entire length.

Hirstionyssti.s thomomtjs, new species

Figs. 24, 70, 80, 133, 188, 230, 289, 336, 360, 446,

465, 494, 506, 507, 518, 527. 576, 614

Utah records. San Juan Co.: Thomornyx tal-

poides, Kigiilia Ranger Station, one male, June, 1955.

Summit Co.: T. tulpoidcs. Bald Mtn., four females,

eight deutonymphs, August, 1957. Utah Co.: T. ttil-

poides, Provo Canyon, one female, July, 1956.

Type data. Hol()t\pe female, B.Y.U. collec-

tion no. 4218. Taken from Thoinomt/s talpoidc.s.

East of Bald Mtn., Summit Co., Utah, 8 August
1957, by Dorald M. Allred and Merlin Killpack.

In the acarology c-ollection of the Department of

Zoolog)' and Entomologv, Brigham Young Uni-

versity, Provo, Utah. Allotyj^e male, B.Y.U. col-

lection no. 4020. Taken from Thomomijs tcil-

poicles, Kigalia Ranger Station, San Juan Co.,

Utah, 9 June 1955, by D Elden Beck. Same de-

pository as holotyi^e. The trivial name thomoini/s

refers to the generic name of the host from

which the holotype was taken.

Female

Gnathosoma. Greatest width at base, 94;

length to base of palpal trochanter, 70. AU setae

nude. Cheliceral digits slender, 74 long from
base of moveable digit; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 281; II, 2.38; III, 265; IV,

3.59. Width of genua: I and II, 58: III and IV,

46. Tarsus II has pair of apical, slightly curved

spurs, 7 to 9 long. Co.xa I has usual two setae,

proximal one larger. Co.xa II has three spurs:

usual anterocaudal one long, narrow, acutely

pointed; posterocaudal one bluntly pointed, 12

long and 14 wide; inner spur bluntly pointed,

17 long and 16 wide. Coxa III has two spurs:

outer posterior one bluntly pointed, 11 long and
7 wide; inner posterior one sharply pointed, 22

long and 16 wide. Coxa IV lacks spur.

Dorsal plate. Anterolateral and posterolater-

al margins concave; mediolateral sides straight

or slightly convex; tapers to blunt point; 507

long; greatest width 261; moderately punctate.

Has 26 pairs of setae, posterior pair having one

or both setae off plate; most anterior pair 14

long, anteromedial setae 39 to 41 long, medial

setae 36 long, posterior setae 39.

Sternal plate. Two and one-half times as

wide as long ( width measured between outer

edges of third sternal setae); anterior and pos-

terior borders slightly sinuous; posterior border

invaginated only to level of third pair of setae;

lateral borders strongly concave; anterior cor-

ners bluntly pointed; posterior comers narrowly

e.xtend along anterior edges of coxae III. Has
three pairs of sube<iual setae, third pair only

slightly shorter than first and second; distance

between posterior pair of setae 2.4 times as great

as distance between first pair; first pair of setae

on extreme anterior edge of plate, third pair on

extreme posterior edge, second pair set in from

lateral margins.

Genitoventral plate. Width 101 (measured

at outer edges of genitoventral setae); length

108 (from anterior edge of genitoventral seta to

posterior border of plate ) ; lacks internal ridges;

has light border effect; lightly punctate. Setae

41 long, situated at level of mid-coxa IV.

Anal plate. Elongate oval; evenly convex but

more stronglv tapered posteriorly. Has cribum.

Length 70 (from base of postanal seta to an-

terior edge of plate ) ; greatest width 60; has

light anterior and lateral border; moderately

punctate. Adanal setae 29 long, slightly longer
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than postanal seta, situated opposite middle of

anus.

Unsclerotized part of venter. Has 13 pairs of

setae posterior to genito\entral setae ( not eoiint-

ing those on borders); anterior setae 41 long,

posterior setae 36.

Peritreme. Slightly sinuous; ends at anterior

fourth of coxa I; granulo-punetate for entire

width and length; 7 wide at level of coxa III,

5 wide for remaining length.

Male

Gnathosoma. Greatest width at base, 82;

length to base of palpal trochanter, 58. All setae

nude. Cheliceral digits 72 long from base of

moveable digit; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 2,54; II, 199; III, 228; IV,

329. Width of genua: I, 50; II, 60; III and IV,

53. Tarsus II has pair of apical claws. Co.va I

has two setae: basal one 25 long, distal one 16

long. Coxa II has three spurs: anterocaudal one

approximately 17 long, narrow, sharplv pointed;

inner medial spur short and bluntly pointed, 7

long and 9 wide; posterocaudal spur represented

only by slight, bluntly pointed bulge. Coxa III

has two spurs: outer posterior one shaq^ly

pointed, 13 long and 7 wide; medial one sharj^ly

pointed, 18 long and 18 wide. Coxa IV has pos-

terior spur, sharplv pointed, 11 long and 5 wide.

Dorsal plate. Almost oval; tapers posteriorlv

to blunt tip; covers most of dorsal surface of

body; 468 long; greatest width 2.54. Has 29 or

30 pairs of setae; some anterior and anterolateral

setae largest, 25 to 30 long; other setae smaller,

19 to 22 long, subequal to setae on unsclerotized

portion of bodv.

Holoventral plate. Three ventral plates usual-

ly fused into one; .335 long; 148 wide at level

of co,xa ill. Has eight pairs of setae plus three

anal setae, 22 to 36 long, posterior pairs longest.

Unsclerotized part of venter. Has eight or

nine pairs of subequal setae anterior to posterior

edge of holoventral plate, 36 long.

Peritreme. Narrow, slightlv sinuous, extends

to anterior fourth of coxa I.

Deutonymph

Gnathosoma. Greatest width at base, 77;

length to base of palpal trochanter, 54. All setae

nude. Cheliceral digits 77 long from base of

moveable digit; slender; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: I, 281; II, 242; III, 235; IV,

346. Width of genua: I, 50; II, 53; III, 46; IV,

48. Tarsus II lacks apical spurs. Coxa I has two
subecjual setae 25 long. Coxa II has three spurs:

anterocaudal one angled, sharply pointed, 10

long and 7 wide; medial spur represented onlv

by small, rounded knob; posterocaudal spur

represented onlv b\' slight, bluntly pointed

bulge. Coxa III has small, bluntlv pointed spur,

5 long and 15 wide. Coxa IV lacks spur.

Dorsal plate. Hllliptical; has slighth' concave
margins anterolaterally and posterolateralh'; 305

long; greatest width 158. Has approximately 2.3

pairs of setae: anterior pair smallest, 11 long;

posterior pair largest, 43 long; others subequal,

19 to 24 long.

Sterno-genitoventral plate. Ends at le\el op-

posite mid-coxa IV; length 132; greatest width at

level of coxae II, 84. Has four pairs of setae:

anterior pair largest, 41 long; posterior pair

smallest, 22 long.

Anal plate. Length 43 (from base of postanal

setae to anterior margin of plate ) ; greatest width,

49. Cribum, 12 long. Anal setae subequal, 20

long; adanal setae situated slightly anterior of

mid-anal position.

Unsclerotized part of venter. Has 15 to 18

pairs of subequal setae, 17 long.

Peritreme. Narrow, sinuous, extends to an-

terior third of coxa II.

Hirstioniisius toni.s. new species

Figs. 25, 76, 134. 185, 235, 291, 335, 356, 445,

474, 487, 492, 504, 512, 520, 529, 571

Utah records. San Juan Co.: Sciurus aberti, Dev-

il's Canyon, nine miles north of Blanding, six males, 2.3

females (two with an egg), seven cleutonv-mphs, May,

1951.

Type data. Holotype female, B.Y.U. collec-

tion no. 727. Taken from Sciurus aberti, 9 mi

north of Blanding, San Juan Co., Utah, 6 May
1951, by Dorald M. Albed and D Elden Beck.

In the acarolog)' collection of the Department

of Zoology and Entomology, Brigham Young

University, Provo, Utah, .illoty^ie male, same

data and depository as holotype. The trixdal

name toru.s is Latin for "protuberance," which

refers to the coxa II spur which is represented

onlv by a small hump.

Female

Gnathosoma. Greatest width at base, 80;

length to base of palpal trochanter, 72. All setae
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nude. Cheliceral digits 72 long from base of

moveable digit; moderate in tbickness; laek

teeth.

Legs. Length from distal edge of coxa to

base of pretarsus: L 293; II, 230; III, 243; IV,

303. Width of genua: I, 43; II, 45; III and IV,

35. Tarsus II lacks apical spurs. Coxa I has two
subecjual setae, 23 long. Coxa II has t\\'o spurs:

usual anterocaudal one approximately 20 long,

shaq^ly pointed; inner spur represented hv

rounded, slightly raised hump. Coxa III has two
spurs: outer posterior one narrow, sharply

pointed, 13 long and 5 wide; inner posterior one

wider, sharply pointed, L5 long and 11 wide.

Coxa IV has spur, 7 long and 5 wide.

Dorsal plate. Elliptical, with slightly curved

sides; tapers graduallv to blunt tip posteriorly;

532 long; greatest width 160. Has 25 or 26 pairs

of delicate setae: those around periphery of

plate largest, 13 to 18 long, except two terminal

pairs which are 21 to 23 long; medial setae less

than 8 long except for anteromedial pairs which
are 13 long.

Sternal plate. Four and one-third times as

wide as long (width measured between outer

edges of third sternal setae); anterior border

slightly convex; posterior border concave, in-

vaginated almost to le\'el of median sternal setae;

lateral margins strongly concave, with thickened

borders; anterior corners bluntly pointed, extend

between co.xae I and II; posterior corners sharp-

ly pointed, extend laterally between coxae II

and III. Has three pairs of setae: anterior two
pairs 28 long, posterior pair 30 long; distance

between posterior pair of setae slightly more
than three times distance between anterior pair;

first pair of setae on anterior edge of plate, sec-

ond pair set in from lateral edges, third pair in

e.xtreme corners of plate.

Genitoventral plate. W'idth 95 (measured

between outer edges of genitoventral setae);

length 125 (from anterior edge of genitoventral

setae to posterior border of plate); ha.s promi-

nent internal ridges; has distinct light border

which is evident almost whole distance along

sides and posterior edge of plate; setae 23 long,

situated at level opposite middle of coxa IV.

Anal plate. 0\al, somewhat e\'enlv conxex;

tapers posteriorly to blunt tip. Has distinct

large cribum, 20 long. Length 74 ( from base of

postanal seta to anterior edge of plate ) ; greatest

width 67; has distinct darkened border; adanal

and postanal setae subecjual, 23 long; adanal

setae situated opposite middle of anus.

Unsclerotized part of venter. Has 11 or 12

pairs of setae between level of genito\'entral

setae and posterior end of anal plate, not count-

ing peripheral setae; setae subequal, 23 to 25

long.

Peritreme. Slightlv sinuous, narrow, extends

to middle of coxa I.

Male

Gnathosoma. Greatest width at base, 38;

length to base of palpal trochanter, 46. All setae

nude. Cheliceral digits 69 long from base of

moveable digit; lack teeth.

Legs. Length from distal edge of coxa to

base of pretarsus:I, 247; II, 206; III, 213; IV,

300. ^Vidth of genua: I, 38; II, 41; III and IV,

34. Tarsus II has pair of apical spurs. Coxa I

has two nonnal setae: basal one 19 long, distal

one 11 long. Coxa II has two spurs: anterocaudal

one approximately 22 long, sharply pointed;

ventromedial spur represented by rounded,

slightly raised hump. Coxa III has two spurs:

outer posterior one narrow and sharply pointed,

12 long and 4 wide; inner posterior one wider

and sharjily pointed, 11 long and 10 wide. Co.xa

IV has long, narrow spur, 13 long and 5 wide.

Dorsal plate. Elliptical; has slighth' cui-ved

sides that taper graduallv to blunt tip posteriorly;

417 long; greatest width 250. Has approximately

25 pairs of setae; anterolateral setae and tenninal

two pairs about ecjual in size to setae on un-

sclerotized portion of body, 22 to 33 long; pos-

terolateral and medial setae tinv, about 5 long.

Holoventral plate. Sternal, genitoventral and

anal plates fused into one; 324 long; 117 wide

at level of coxa III. Has seven pairs of setae,

plus tliree anal setae, 13 to 22 long, posterior

ones longest.

Unsclerotized part of venter. Has seven pairs

of subequal setae anterior to posterior edge of

holoventral plate, 29 long.

Peritreme. Narrow, slightlv sinuous, extends

to middle of coxa I.

Deutonvmph

Gnathosoma. Greatest \\idth at base, 58;

length to base of palpal trochanter, 53. All .setae

nude. Cheliceral digits 54 long from base of

moveable digit; moderate in thickness; lack teeth.

Legs. Length from distal edge of coxa to

ba.se of pretarsus: I, 171; II, 164; III, 182; IV,

235. Width of genua: I, 36; II, 38; III and IV,

35. Tarsus II lacks apical spurs. Coxa 1 has two

subequal setae, 14 long. Coxa II has two spurs:
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usual antcioeaudal out' approximately 10 loug,

shaqily pointed; inner spur represented bv small,

rounded protuberance. Coxa III has inner, pos-

terior spur, 6 long and 7 wide. Coxa IV lacks

spur.

Dors'al plate. Elliptical; has slightly curved

sides that taper gradually to blunt tip pos-

teriorly; .326 long; greatest width 185. Has ap-

proximately 23 pairs of setae: anterior and an-

terolateral ones subecjual to those on unsclero-

tized portion of body, 7 to 11 long; terminal pair

.36 long; others tiny, 5 long.

Stcrno-genitoventral plate. Ends at level

with posterior liorders of coxa IV; length 158;

greatest width at level of co.xa II, 79. Has four

pairs of sube(|ual setae, 12 to 16, anterior pairs

longest.

Anal plate. Length 55 (from base of postanal

seta to anterior edge of plate ) ; greatest width 40;

has slightly darkened border. Cribnm 8 long.

Adanal setae 16 long, situated slightly anterior

of mid-anal position; postanal seta 13 long.

Unsclerotized part of venter. Has 12 or 13

pairs of subequal setae, 12 long.

Peritreme. Narrow, slightly sinuous, extends

to anterior edge of coxa II.

f/ir.vf/o/i(/.y.v((.v neotomae

(Eads andHightower), 1951

Figs. 26, 77, 81, 82. 1.36. 181, 236, 237, 292. 331, 3.58,

361, 363, 444.475, 488, 493. 498, 500, 502, 503,

505, 510. 513, 514, 523, 528. 570

In the Utah series there are two distinct

forms. In one the sternal, dorsal and holoventral

plates are smaller than in the other. Occasional-

ly there is an extra pair of setae on the genito-

\eutral pate of the female in both forms.

Distribution. ? locality from Neotoma alhiguki,

Ncotoma fuscipes, Neotoma rnicropus (Strandtmann and
Wharton, 19.58). NEVADA: Neotoma Icpida ( Allred

and C'roatcs, 1964h). TE.XAS: Liomys sp., N. rnicropus,

Pcrognuthus hispichis (Eads and Hightower. 1951; Eads
Trevino and Campos, 1965).

Utah records. Carbon Co. -.Thomomtjs tulpoides.

Daggett Co.; Neotoma cincrca. Duchesne Co.: N. cin-

erea. Juab Co.: Perogmrilitis parvus. Kane Co.: N.

lepida, P. parvus, Peromii-icus manicuhitus, Peromyscus

truei. .S;m Juan Co.: Vipodomys ordii, P. Iruei.

Seasonal occurrence. TwentN males, 109 fe-

males, four protonvmphs and 11 deutonymphs

were collected from May through August. Great-

est numbers were taken in June; only 11 were

t;iken in other months. Males were found in June

and Jidy, females each month, and nymphs only

in Jvme.

Comments. Mites of H. neotomae are known
from northern and southern Utah, but were
taken more commonl)' from the Upper Colorado
River Basin. They are known from six counties.

This mite apparently prefers wood rats
(
Neo-

toma spp. ) as its hosts, although it has commonly
been found on Perovujseu.'! spp.

In four of 28 collections H. neotomae wa<i the

only mite found on its host. In 10 collections it

was associated with other species of Hirstiomjs-

siis.

Hir.stionijtinus hisctusit-s Allred, 19.57

Figs. .36. 68, 137, 184, 2.39, 299. 338, 366. 443,

466, 496, .509, 511, 519, 535, 566

Distribution. NEVADA:iVeo«onia lepida (Allred

and Goates, 1964b). UTAH: Tooele Co.: N. lepida

(Allred, 1957a).

Other Utah records. None.

Comments. This species likely is an inhab-

itant of the nests of wood rats. It is seldom found

on the body of its host.

Hir.'itiomjssus isaheUinus

(Oiidemans), 1913

Figs. 34. 91, 138, 183, 240, 295, 339, 441, 476,

521, .525, 574

Distribution. ? locality from variety of rodents

(Strandtmann and Wharton, 1958). CALIFORNIA:
A/jcrofi/.s- sp. (Jameson ;uk1 Brennan, 19.57). OREGON:
Microtus longicaudus, Microtus montanus, Scapamis sp.,

Sorex vagrans ( Fonseca, 1948; Hansen, 1964). UTAH:
Garfield Co.: Peromyscus tnaniculatus (Allred. 1957c).

Tooele Co.: ? ho.st '(Woodbury, 1956a).

Other Utah records. Carbon Co.: M. longicau-

dus, Thomomys tulpoides. Kane Co.; P. manicuhitus.

Morg;m Co.: Microtus .sp. Rich Co.; Citellus armatus.

San luan Co.; A/, longicaudus. Summit Co.; M. longi-

caudus, Ochotona princeps, Phenacomys intermedius.

Utah Co.; Eutamias quadrivittatus, M. montanus, Mi-

crotus pennsylvanicus, Reithrodontomys megalotis, T.

tulpoides. Washington Co.: Onychomys torridus.

Seasonal occurrence. One male, 40 females,

one protonvniph and five deutonymplis were

taken from April through August and in Febru-

ary. A gravid female containing a larva was taken

in August. The protonymph was collected in

June, and the deutonymphs in May, July and

August.

Comments. Mites of H. isabeUiniia are dis-

tributed over the state in 10 counties.

This species apparently prefers voles of the

genus Microtus.

In three of 17 collections H. isahellinu.s was

the only mite on its host. In four collections it

was associated with other Hirstiomjs.ms spp. In

eight collections it was associated with Laelaps

spp. which are commonly found on voles.
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Hirstiomjasus trkicanthus

(Jameson), 1950

Figs. 38, 141, 241, 296, 442, 477, 569

Distribution. NEVADA: Dipodomt/s merriumi,

Dipodomt/s microps, Onychomys torridus (Jameson,
1950b; AUred, 1962; Goates, 1963). OREGON:Dipo-
domys .sp. (Jameson, 1950b). TEXAS: Dipodomys
ordii (Eads, Menzies and Miles, 1952). UTAH: Tooele
Co.: Ammospermophilus leucurus (Woodbury, 1956b);
D. microps, D. ordii ( Keegan, 1953); Lcpus calif or-

nicus, Perognathus forrtiosus, Peromyscus vianiculatus,

Reithrodontomys megahtis (Woodbury, 1956b). Utah
Co.: Citellus leucurus, D. microps, D. ordii, P. manicu-
latus, R. megalotis (Elzinga, 1960).

Other Utah records. Beaver Co.: D. ordii. Bo.x

Elder Co.: D. microps, D. ordii, P. mwucuhitus . Dag-
gett Co.: D. ordii. Duchesne Co.: D. ordii. Emery Co.:

D. ordii, Peromyscus crinitus. Juab Co.: D. microps, D.
ordii, P. maniculatus. Kane Co.: D. ordii, Perogntithus

longimemhris. Millard Co.: D. microps, D. ordii. S;ui

Juan Co.: D. ordii. Sanpete Co.: D. microps, D. ordii,

Neotoma lepida. Uintah Co.: D. ordii. Utah Co.: Rattus

norvegicus. Washington Co.: Dipodomys merriami, D.
microps, D. ordii, Peromyscus eremicus.

Seasonal occurrence. The 389 females were
collected every month except November, mostly

in Jime. Each of two females in July, three in

August and two in October contained an egg.

Comments. Mites of H. triacanthii.s ;u-f

known from 14 counties.

Although known from a variety of hosts, tiiis

species apparently prefers kangaroo rats,

especially D. microps, as its hosts. The parasite

index was five to eight on kangaroo rats and
only one or two on other hosts.

In 19 of 75 collections, H. triacanthu.i was
the only mite on its host. In 40 collections it was
associated with Hii.'itioni/s.sm iiicomptti.^.

The frequent occurrence of H. incomptit.i-

with triacanthus is imvisual. In the collections of

incomptus, more than 11% of the adults are

males, whereas not a single male triacanthti.s was
taken. As far as is known, the male of triacanthu.s

has never been described or even found. Tliese

data lead us to suspect that triacanthus is a mor-

phological variant of incomptii,<i, representing

either autogamous or thelvtokous partheno-

genesis.

Hirstioni/ssus hilli (Jameson), 19.50

Figs. 33. 41. 139, 140, 242, 244, 297. 298,

439, 440, 478. 480. 568, 573

One specimen from Perognathus parvus

varies from typical H. hilli in the shape and
dimension of the ventral plates, dorsal plate,

peritreme, and coxae II and III. Although this

may represent a new species, it is retained here

for the present.

Distribution. CALIFORNIA: Perognathus par-
vus: KANSAS: Perognathus hispidus (Jameson,
1950b). NEVADA: P. parvus, Perognathus formosus
(Allred, 1963). UTAH: Kane Co.: Peromyscus man-
icuhitus; Sevier Co.: P. maruculatus (Allred, 1957c).
Tooele Co.: Dipodomys ordii, Neotoma lepida (Kee-
giui, 1953); Onychomys leucogaster (Ho, 1962); P.

maniculatus (Keegan, 1953). Utah Co.: D. ordii, O.
leucogaster, P. maniculatus (Elzinga, 1960). Washing-
ton Co.: Peromyscus eremicus (Allred, 1957c).

Other Utah records. Carbon Co.: P. parvus.

Juab Co.: P. parvus. Kane Co.: O. leucogaster, P. parvus.

San Juan Co.: Perognathus flavus. Utah Co.: P. parvus.

Washington Co.: Perognathus longimemhris. Wayne Co.:

Perogruithus sp.

Seasonal occurrence. Two females were
taken in April, one in May, 22 in June and one
in October. One male and one deutonymph were
taken in June. Each of three females in June
contained an egg.

Comments. Apparently this mite prefers

species of PerognatJitis as its host.

Hirstiom/ssus incomptus

(Eads and Hightower), 1952

Figs. 39, 92. 142. 186, 245, 293, 337, .364, 438,

481, 497, 508, 515, 522, 534, 575

Distribution. TEXAS: Dipodomys ordii, Pero-

gmithus ,sp. (Eads and Hightower, 19.52). UTAH:
Carbon Co.: Peromyscus maniculatus; San Juan Co.:

Peromyscus crinitus, P. maniculatus (Allred, 1957c).
Tooele Co.: Ammospermophilus leucurus, Dipodomys
microps, D. ordii (Woodbury, 1956b); Neotoma lepida

(Allred and Roscoe, 1957); P. manicidatus, Reithro-

dontomys megalotis (Ho, 1962). Utah Co.: Citellus leu-

curus, D. ordii, (Elzinga, 1960); P. maniculatus, R.

megalotis (Ho, 1962).

Other Utah records. Box Elder Co.: D. ordii.

Carbon Co.: D. ordii. Daggett Co.: D. ordii. Duchesne
Co.: D. ordii. Emery Co.: D. ordii. Garfield Co.:

Microtus longicuudus. Grand Co.: Dipodomys sp. Juab
Co.: D. microps, D. ordii, P. maniculatus. Kane Co.:

D. ordii, Perognathus longimemhris. San Juan Co.: D.
ordii. Sanpete Co.: D. ordii. Sevier Co.: D. ordii. Ut;di

Co.: D. microps, D. ordii, N. lepida, Rattus norvegicus.

Washington Co.: Citellus vuriegatus, Dipodomys mer-
riami, D. microps, D. ordii, Perognathus parvus, Pero.

myscus erernicu.^, R. megalotis. Wayne Co.: D. ordii, P.

maniculatus.

Seasonal occurrence. Totals of 96 males, 455

females and .5.3 deutonymphs were taken. Fe-

males were collected every month except No-

vember, mostly in .\pril. May and June; males

from February through October except in Sep-

tember, mostly in April and May; deutonymphs
from Marcli tlirough Julv and in October, most-

Iv in April and Vlay. Gravid females were found,

each with one egg, from Februarv through

August and in December, mainly in April and
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May. Each of two females in April contained a

larva.

Comments. Mites ot H, incuin})tus are dis-

tributed over the state, although apparently tliev

iire more common in the southern part in the

Upper Colorado River Bivsin. Thev are known
from 16 counties.

This mite apparenth' prefers kangaroo rats

as its hosts, especially D. ordii. On this host

the mite population index was seven as com-
pared to three or less for other hosts.

In 25 of 101 collections, H. incompttis was
the only mite on its host. In 26 collections it

was associated with Hacmolaehips i^kisoowi, and
in 40 collections witli Hiistioni/sstis triacanthus.

The frequent occurrence of H. incampttis with

H. triacanthus was significantly more common
than between other mite species. It is unusual

that two species of the same genus commonlv
occur on the same host with such a frecjuencv.

Hirstionijssu.s hacoti

Tliis species was listed by Elzinga (1960)
from Dipodomijs micrups from Utali County
and by Ho (1962) from D. microps and Pero-

mijscus maniculatus from Tooele Co. No such

species can be found listed in the literature. Per-

haps their designations were meant to be
Ornithomjsstis hacoti.

Hiistiuntjssii.s cainifcx (Koch), 1839

Distribution. ? localities from hats, Clethriuiio-

tiiy.i sp., Mus sp.. Pcromyscus maniculatus, Rattus ,sp.,

Sorcx sp.. and others (Strandtmann and Wharton. 1958).
NEVAE)A: Peromi/scus crinitus (AUred and Goates,

1964a). OREGON: House mouse; UTAH: Tooele
Co.: P. maniculatus ( Keeg;m, 1953). ? locidity: Citellus

armatus (Jenkins, 1965).

Other Utah records. None.

Comments. Webelieve that the Utah records

of H. carnifex are misidentifications, and doubt

that this species occurs in Utah, probably not

even in the United States.

Hirst iont/ssiis gcomi/dis

(Keegan), 1946

Distribution. COLORADO: Gcomijs bursarius,

Thomomys tulpoides, Thomomys umhrinus { Miller and
Ward, 1960). KANSAS: G. bursarius (Keegan, 1946).
UTAH: Tooele Co.: Neotoma lepida (AUred and Ros-
coe, 1957).

Other Utah records. None.

Comments. We believe the above records

for Utah are misidentifications, and doubt that

this species has been taken in Utah.

Hirstionijssus ohsoletus

Jameson, 1950

Distribution. CALIFORNIA: Clethriotwmys cali-

fornicus. Ncurotrichus gibbsii, Peromyscus maniculatus,

Sorcx trowbridgii (Jameson, 1950a). OREGON: P.

maniculatus (Hansen, 1964). UTAH: Piute Co.: P.

maniculatus (Allred, 1957a).

Other Utah records. None.

Comments. We believe the above records

for Utah are misidentifications, and doubt that

this species has been taken in Utah.

Ichorumjssus robustipes

(Ewing), 1925

Figs. 40. 83. 143. 171. 248. 300. 362, 412,

418, 536, 537, 572

Chiroptomjssus robustipes of authors.

Distribution. ARIZONA: Bats (Bradshaw and
Rcss, 1961). ? locality from bats (Strandtmann and
Wharton, 1958).

Utah records. Washington Co.: Tadarida mexi-

Seasonal occurrence. Three males and 16

females were taken in February.

KEY TO SPECIES OF FEMALEDeriliaiUjSSllS

1. Two dorsal plates, posterior one small (Fig. 28) sanguineus, page 32

One dorsal plate (Fig. 27) : 2

2. Dorsal plate rounded posteriorly, widest near middle (Fig. 27)

hecki, page 32

Dorsal plate truncate posteriorly, widest near anterior end ( Fig. 29

)

gallinae, page 32
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Dernuimjssus sanguineus Hirst, 1914

Figs. 28, 144, 250, 301

Allodennam/ssus sanguineus of author s

(Krantz, 1959)".

Distribution. ARIZONA, CONNECTICUT, ILL-
INOIS, INDIANA, MARYLAND, MASSACHUSETTS,
NEWYORK. PENNSYLVANIA: dome.stic mice and
rats (Pratt and Good. 1954). UTAH: Salt Lake Co.:

Rattus norvegicus (Pratt, Lane and Harmston. 1949).

Wa.shington Co.: Peronn/scus eremicus (AUred, 1957c).

WASHINGTON.DC: '? host (Pratt, Lane and Harm-
ston, 1949).

Other Utah records. None.

Deimum/ssus hecki AUred, 1957

Figs. 27, 67, 84, 93, 101. 149, 174, 251, 308, 342,

345, 367, 389. 582

Distribution. NEVADA: Neotonm lepida, Pero-

myscus crinitu.i (Allred and Goates, 1964a. 1964b).
UTAH: Bo.x Elder Co.: Peronnjsciis maniculatus; Mil-

lard Co.: P. crinitus; San Juan Co.: Pcromyxcus hoylii,

P. crinitus, P. nuiniculuius; Wa.shington Co.: P. crinitus,

Peromyscus eremicus, P. maniculatus; Wayne Co.: P.

crinitus (Allred, 1957c).

Other Utah records. Emery Co.; P. crinitus.

Garfield Co.: P. crinitus, P. manicukitus. Grand Co.:

N. lepida. Juab Co.: N. lepida. Kane Co.: N. lepida, P.

crinitus, P. maniculatus, Peromyscus truei. San Juan
Co.: Eutamias quadrivittatus, Neotoma alhigula, N.

lepida, P. trttei. Sanpete Co.: Marmota flaviventris.

Washington Co.: Lepui californicus, N. lepida. Wayne
Co.: P. maniculatus, P. truei.

Seasonal occurrence. Eleven males, 14 fe-

males, 28 protonymphs and 29 deutonymphs
were collected in February, May through Sep-

tember, and in December. Males were foimd in

May, August and September; females from May
tlirough September and in December; proto-

nymphs in February and from May through

September; and deutonymphs in May, June,

July, August and December.

Comments. .Mites of D. hecki are most com-
mon in the southern part of Utah in the Upper
Colorado Ri\er Basin. Thev are known from 11

counties.

This species apparently prefers wood rats

(
Neotoma spp. ) and white-footed mice

(
Pcro-

mi/scus spp.

)

In 16 of 34 collections, D. I>ccki was the onlv

mite on its liost.

The mites reported bv Keegan (1953),

Woodbun,' (1956]j), and Allred and Roscoe

(19.57) as Dcrmani/.ssus sp. from N. lepida and
P. crinitus likely are D. hecki.

Dernuini/ssus gallinae

(DeCeer), 1778

Figs. 29. 145, 247, 302

Distribution. UTAH: Tooele Co.: Neotoma
lepida, Onychomys leucogaster, Peromyscus crinitus (Ho,
1962). Ut;i]i Co.: O. leucogaster ( Elzinga. 1960).

Other Utah records. None.

Comments. Mites of this species are usual

parasites of birds, although mammals occasional-

ly are attacked.

Steatomjssus antrozoi

Radoysky and Fumian, 1963

Figs. 32. 35, 150, 2.53, 312, 421, .578

Distribution. ALABAMA, ARIZONA, CALI-
FORNIA, GEORGIA, ILLINOIS, NEWYORK, OKLA-
HOMA, OREGON, SOUTH CAROLINA. TEXAS:
Various bats (Radovsky and Furman. 1963).

Utah records. San Juan Co. -.Corynorhinus rafin-

esipie.

Seasonal occurrence. Fiye females, each of

three with an egg, were taken in Mav.

KEY TO SPECIES OF FEM.\LE Omithoni/SSUS

1. With two dorsal plates (Fig. 37) ariilus. pagi' 33

With one dorsal plate (Fig. .54)

2. Sternal plate \\'ith three pairs of setae (Fig. 2.54) hacoti. page .3.3

Sternal plate with two pairs of setae (Fig. 2.57) st/Iciaruin. page .33

KEY TO spe;c:ies oe m.\le Ornitlnxiiissiis

1. Dorsal plate narrow , coNcrs less tliaii lialf of dorsal sinlace of body ( Fig. 86)

hacoti. page 33

Dorsal plate co\frs lialf or more of dorsal surface of bod\'
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2. Dorsal plate abruptly invaginated near postiTior tip .sylvkiitim

Dorsal plate evenly tapered posteriorly from about midpoint ( Fig. 85

)

a rid us

Ornithuniis.su.'i aridu.s

Furman and Radovsky, 19f>3

Figs. 37, 85, 94, 152, 256, 314, 369, 401, 427, 539, .581

Distribution. CALIFORNIA, NEVADA: Am-
inospermuphilus leucurus; UTAH: Washington Co.: A.

leucurus (Furman and Radovsky, 1963).

Other Utah records. None.

Ornithomjssus hacoti (Hirst), 1913

Figs. 54, 86, 95, 146, 176, 254, 303, 346. 372, 587

Distribution. Soutiieastem United States: Do-
mestic rats (Pratt and Good, 1954). ALABAMA:
Didelphis sp., Peronnjscus nuttallii, Rattus norr^egicus,

Sigmodon sp. (Hays ;md Guyton, 1958). MARYLAND:
Microtus peniistjlvanicus, Peromyscus leucopus (Dnim-
mond, 1957). OKLAHOMA: Peromyscus spp. (Elks,

1960). TEXAS: Didelphis sp., Liomys sp., Neotorrui

floridutui, Mus musculus, Neotomu micropus, R. tior-

vegicus, Sigmodon .sp. (Randolph and Eads, 1946;

Eads, Menzies and Miles, 1952; Eads, Trevino and
Campos. 1965). UTAH: Beaver Co.: Peromyscus
maniculatus; Carbon Co.: P. irumiculatus; Daggett Co.:

Peromyscus crinitus; Duchesne Co.: P. numicuhtus,
Peromyscus truei; Emery Co.: P. maniculatus; Garfield

Co.: P. manicuUitus; Iron Co.: Peromyscus eremicus

( Allred, 1957c). Juab Co.: Ncotoma lepida, P. mimicu-
latus (AUred, 1957c; Howell, Allred and Beck, 1957).
Kane Co.: P. maniculatus, P. truci; MiUard Co.: P.

mtiniculatusi S;in Juan Co.: Peromyscus hoylii, P.

maniculatus; Sanpete Co.: P. maniculatus (Allred,

1957c). Tooele Co.: Citellus townsendii (Ho, 1962);
Eutamias minimus (Woodbury, 1956b); N. lepida (All-

red and Roscoe. 1957); P. crinitus, P. maniculatus, P.

truei (Woodbury, 1956b). Uintah Co.: P. maniculatus

(Allred, 1957c); Utah Co.: C townsendii, P. manicu-

latus (Elzinga, 1960); P. truei (Allred, 1957c); R.

norvegicus (Myklebust, 1951). Washington Co.: P.

eremicus, P. maniculatus (Allred, 1957c).

Other Utah records. Beaver Co.: Perognathus

sp. Daggett Co.: P. maniculatus. Duchesne Co.: E.

minimus. Garfield Co.: P. truei. Juab Co.: Perognathus

)>arvus, P. truei. Kane Co.: P. parvus. San Juan Co.:

Dipodomys ordii, P. crinitus, P. truei.

Seasonal occurrence. Seventeen males, 56

females and 115 protonymphs were taken. Males

were found in March, June and August; females

in May, June, August, September and November;
protonymphs from F'ebruary through November,
e.vcept in April and October.

Comments. Mites of O. bacoti are distri-

buted over the state, altliougli apparently they

are more common in the southern parts in the

Upper Colorado River Basin. They are known
from 15 countless.

This species apparentiv prefers P. truei as its

host. Its fre(|uency of occurrence was greatest on
P. truei and R. norvegicus. Population indices

were three to four for Perorm/.^cus spp., seven

for Rattus, and one for other hosts.

In 24 of 56 collections, O. hacoti was the only

mite on its host.

Figs

Ornithonyssus stjlviarurn

(Canestrini and Fanzago), 1877

30, 31. 151, 257, 259, 304, 311, 386. 415, 577, 583

Some variations were noted in the Utah series.

The Utah specimens have a small pair of

penultimate setae on the dorsal plate contrary to

Furman's and Radovsky s (1963) diagnosis of

the genus. The third pair of sternal setae are

off the plate more frequently than on. Tliey vary

in position from the edge of the plate to a con-

siderable distance from it.

Distribution. ? locality, mostly birds; Eutamias

sp., Mus sp. ( Stnuidtmann and Wharton, 1958).

MARYLAND: Mus musculus (Dnimmond, 1957).

TEXAS: Eptesicus fuscus, Myotis velifer (George ;ind

Strandtmann, 1960).

Utah records. Beaver Co.: Marmota flaviventris.

Utah Co.: Sylvilagus nuttallii.

Seasonal occurrence. One female was taken

in April and five in June.

Comments. Principally a parasite of birds,

O. sijlviarum infrequently attacks other animals

in its environs.

L.M-;L.\i>TiDAb; Berlese, 1892

Most mites of this fainilv are par;isitic on both invertebrates and vertebrates. They are world-

wide in distribution, and are commonlv found on mammals.
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KEY TO GENERAOK FEMALELAELVPTIDAE

1. Femur II with large thumb-like spur (Fig. 541) Aiidioliiclap.

Femur II laeks spur

2. Genitoventral plate with more than one pair of setae ( Fig. 309

)

_ _ Laclups. page 35

Genitoventral plate with only usual pair of setae (Fig. 313) 3

3. Body circular; legs I and II subequal; setae of sternal plate and coxae thick, al-

most .spine-like (Fig. 271) Eul)racliylaela})s, page 37

Body oval; leg I distinctly longer and thinner than II; setae of sternal plate and

coxa moderately slender (Fig. 280) 4

4. Sternal plate about as long as wide, distance between first and third setae about

same as between third pair (Fig. 277) . Hypoasjiis. page 39

Sternal plate wider than long, distance between first and third setae about half as

great as between third pair (Fig. 280) Haemolaelaps, page 39

KEY TO GENEHAOF MALE LAELAPTIDAE

1. Dorsal setae expanded distally, blade-like (Fig. 424) Hijpouspis, page 39

Dorsal setae normal 2

2. Femur II with large spur (Fig. .541) Androluclaps

Femur II lacks spur — 3

3. Leg I more slender and much longer than leg II Hacmolaclaps, page 39

Legs I and II subequal 4

4. Setae of holoventral plate thick, heavy, almost spine-like ( Fig. 368

)

Laclaps. page 35

Setae of holoventral plate of normal dimensions (Fig. 36.5)

Euhrachijlaelap.s, page 37

Till (1963) considers Hacmohelaps as a synonym of Androlaehps. However, for the present

we recognize these as separate genera.

AndroUielups Icvicuhis Eads, 1951 1964a). TEXAS: C). kucogaster, Verognuthus hispidus,

T- ICO n,n nnK KAi coc Sipmodoti Impidtis (Eads, 1951). UTAH: Box Elder
Figs. 158, 260, 305, 541, 585 /-.^ r. 1 ^ / ah i incuN -r i° Co.: Peroiinjscus mamcuuitus ( Allred, 1958). looele

Hljpoaspis leviculus of some authors. Co.: O. Icucogaster, Perogtmthus pcirvus, Pcromyscus

Mites collected in this studv varv slightlv in crimtus, P. maniculatus (Keegiin, 19,5.'}). ? lociility;

size and morphology from the description of' the '^'f''"'" '«"'™''* <J''"'^*"^' l^^^'-

type. In the Utah specimens there are one large Other Utah records. Beaver Co.: Dipodomys

and three or four small pairs of metapodal plates -P-.
P- rrinitus. Box Elder Co.: P. parvus. Daggett Co.:

.1 r 1 T-i / J I ti ,,*, ..;,^.. Dinodomii.s ordii. Emerv Co.: P. maniculatus. Iron Co.:
on the female. The peritreme ends at the anterior ' ' -' „

' D. ordn. Juab Co.: P. foimosu.?, P. parvus. Kane Co.:
fourth of coxa 1. p fitmw.sus. San Juan Co.: O. leucogaster, Perognathus

Distribution. NEVADA: Onyclwmi/s torridus. tipuchc. Sanpete Co.: Citellus armatus. Uintah Co.:

Perognathus jorm'osus, Peiognaihus longimembris, Pero- Citellus lateralis. Wa,shington Co.: Onychomys .sp., P.

myscus sp. (Allred, 1962, 196.3; Allred and Goates, parvus.
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Seasonal occurrence. The 47 females were

taken from April through October. Greatest

numbers were foimd in July and September.

Connments. Mites of A. levicidus apparently

are more common in the southern part of Utah.

Tliey are known from 12 counties.

This mite apparently is more commonly as-

sociatetl with grassliopper mice {Om/chomijs

spp. ) and pocket mice (Perognathus spp. ) than

with other rodents.

In nine of 19 collections, A. leviculus was the

only mite on its host.

It is unusual that this species has not been
recorded from a wider geographic area. Fumnan
( 1954b ) indicated that this and four other

species have been taken in the Nearctic and Neo-

tropical realms on rodents of the families Mur-
idae, Cricetidae and Heteromyidae. Woodbury's

( 1956b ) record of Androlaelaps sp. from O.

leucogaster in Tooele County likely is A. levi-

culus.

KEY TOSPECIKS OF FEMALELuelcps

1. Posterior border of sternal plate invaginated to level at least midway between

first and second pairs of sternal setae (Fig. 265) kochi

Posterior border of sternal plate almost straight, never invaginated beyond third

pair of sternal setae (Fig. 263) 2

2. Adanal setae reaching almost to or beyond base of postanal seta (Fig. 1.59)

3

Adanal setae very short, tips far from base of postanal seta ( Fig. 1 53

)

multispinoius

3. Genitoventral plate with slit-like invagination at level of usual pair of genito-

ventral setae, expanding abruptly immediately posterior to setae ( Fig. 307

)

iiicilis. page 36

Genitoventral plate not as above (Fig. 315) nutialli, page 37

LaeUips kuchi Oudemans, 1936

Figs. 55, 72, 96, 154, 172, 178. 189, 265,

309. 340. 347, 370, 531, 580

Distribution. ALABAMA: Pitymys sp. (Hays
and Guyton, 1958). CALIFORNIA: Microtus sp.

(Jameson and Brenniin, 1957). DELAWARE: Micro-

tus pentviijlvanicus (Florschutz and Darsie, 1960).

ILLINOIS: Microtus coragaster (Tipton. 1960). MARY-
LAND: Blarina brevicauda, M. penruylvanicus, Pero-

mi/scus leucopus, Pitymys pinetoruni { Dnimmond,
1957). NEWYORK: Microtus chrotorrhiiius- PENN-
SYLVANIA: Microtus sp.; UTAH: Utah Co.: Microtus

rnontunus (Tipton, 1960).

Other Utah records. Beaver Co.: M. montanus.

Carbon Co.: Microtus longicaudus. Daggett Co.: M.
hngicuudus. Iron Co.: Eutamias minimus. Kane Co.:

Dipodomys ordii. Rich Co.: Microtus sp. San Juan Co.:

M. longicaudus. Sanpete Co.: Microtus sp. Sevier Co.:

D. ordii. Summit Co.: Phenacomys intermedins. Utali

Co.: Eutamias- i/uadrivittatus, M. penn.iylvanicus.

Seasonal occurrence. Totals of 34 males, 61

females, tliree protonymphs and 13 deutonymphs
were taken. Males were found from March
through June and in August and October, most-

ly in May and June; females from March tlirough

December e.\cept September, mainly in May and

June; protonymphs in March, April and June;

and deutonymphs in May, June and October.

Each of two females in March, four in May, one

in July and one in August contained a larva.

Comments. Mites of L. kochi are distributed

over the state in 11 counties.

The preferred hosts of mites of tliis species

apparently are voles ( Microtus spp.

)

In two of 25 collections, L. kochi was the

only mite on its host. In four collections it was

associated with another species of Laelaps.

Laekips multispinosus Banks, 1909

Figs. 56, 175, 180, 263, 310, 343, 348, 368, 532, 588

Distribution. ALABAMA: Ondatra sp. (Hays

and Guvton, 1958; Tipton, 1960). NEBRASKA:
OndalUi [sic] zibcthicus ( Rapp, 1962). NEWYORK:
Ondatra zibethica; TEXAS: Ondtitra .sp. (Tipton,

1960). UTAH: Salt Lake Co.: Peromyscus maniculatus

(Allred, 19.57d); Utah Co.: O. zibethica (Tipton, 1960).

Other Utah records. Summit Co.: O. zibethica.
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Seasonal occurrence. Totals of 59 males, 218
females, 29 protonymphs and 44 deutonymphs
were taken. Males were taken in January, Feb-
ruary, October and December; females the same
months; protonymphs in February and Decem-
ber; and deutonymphs in January, Februarv and
December. Each of 18 females in January, se\'en

in February and six in December contained an

egg. Each of 2.5 in January and three in Feb-
ruary contained a lar\a. The developing deuto-

nymphal integimient is visible in si.x proto-

nymphs in February, and the adult integument
in eight deutonymphs in January and Februarv.

Comments. Mites of this species likely are

found wherever their preferred host, the musk-
rat (O. zibethica) occurs. They are known in

Utah from only two counties.

In all eight collections this mite was the only

species found on its host.

Laelaps incilis, new species

Figs. 61, 155, 266, 307. 533, 579

Utah records. Beaver Co.: Microtus montunus,
Delano Ranger Station, five females, June, 1957;

Peromyscus maniculatus, same locality and date, five

females. Carbon Co.: Microtus lougicaudus, three miles

south of Scofield, one female, July, 1960. Emery Co.:

Microtus sp., SLX miles north of Huntington, one female,

July, 1959. Rich Co.: Microtus sp., Laketown, nine fe-

males, August, 1952. Utah Co.: Eutamias quadrivittatus

,

Provo, one female, October, 1956.

Comments. In one of nine collections, L.

incilis was the only mite on its host. In five col-

lections it was associated with Laelaps hocJii.

Type data. Holotype female, B.Y.L'. collec-

tion no. 4777. Taken from Etitamias ijuadrivit-

tattis. Rock Canyon, Utah Co., Utah, 19 October

1956, by R. Kent Utley. In the acarology collec-

tion of the Department of Zoology and Ento-

mology, Brigham Young University, Provo, Utah.

The trivial name incilis is Latin for "cut in,"

which refers to the slit-like invaginations of the

genitoventral plate.

Female

Gnathosoma. Greatest width at base, 105;

length to base of palpal trochanter, 95. All setae

nude. Three pairs of ventral setae on base of

gnathosoma: anteroe.vternal pair shortest, 20

long; anteromedial pair longest, 50 long; pos-

terior pair 27 long. Moveable digit of chelicera

.30 long from base to tip, with two teeth and

terminal hooked tip; fixed digit slightly shorter

than moveable one, with one tooth and slightly

hooked tip, and modified seta.

Idiosoma. 699 long, 545 wide.

Legs. Lengtli from distal edge of coxa to

base of pretarsus: I, .300; II, 285; III, 270; IV,

460. Width of genua: 1, .57; II, 62; III, ,50; IV,

42. Elongate setae of femora I and II of moder-
ate length, approximately 63 long. Co.xa I has

inner, distal blunt .spine .38 long, and inner

pro.ximal seta 48 long. Coxa II has inner blunt

spine 43 long. Coxa III has inner blunt spine .33

long. Coxa IV has smaller, more pointetl spine

28 long.

Dorsal plate. Elliptical; covers most of

idiosoma except small part of lateral and pos-

terior parts; 616 long and 431 wide. Has .37 pairs

of setae, those anteromediaUy smaller than ones

laterally and posteriorly: setae at level of sternal

plate, 32 long; at posterior level of genitoventral

plate, .55 to 60 long; mediopenultimate pair 42

long; terminal pair 113 long.

Sternal plate. Length 102; width 167; ratio

1:1.7 (width measured between outer edge of

third sternal setae ) ; anterior border slightly con-

vex; posterior border with abrupt invagination

to level of third pair of setae. Has three pairs

of subecjual .setae: anterior pair 93 long, reach

almost to posterior border of plate; medial and
posterior pairs 98 long; distance between an-

terior pair, 7.5; between median pair, 145; be-

tween posterior pair, 15.5. Has two pairs of sht-

like pores: anterior pair immediately Iwhind first

pair of setae, slightly angled, with outer end

situated more anteriorly; posterior pair midway
between second and third setae, almost parallel

with transverse axis of plate.

Genitoventral plate. Width at point slightly

behind usual genitoventral setae, 224; length

from anterior edge of usual genitoventral setae to

posterior border, 147. Edges of plate at level of

usual genitoventral setae with narrow invagina-

tion wliich is present in some specimens only as

distinct suture. Has iLsual pair of setae situated

at level opposite posterior border of coxae IV,

and tliree pairs of accessory setae along latero-

posterior border of plate. Usual genitoventral

setae 98 long, hardly reaching to bases of middle

pair of accessory setae. Distance between usual

genitoventral setae, 11.5; between third pair of

accessory setae, 60. Length of accessory setae,

100. '

Anal plate. Anterior and lateral edges slight-

ly convex with evenly tapi'ring sides except for

point opposite anus which is slightly indented;

length 125; width 107. Adanal setae 60 long,

situated opposite posterior border of anus; post-

I
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iinal st^t;l 1(X) long, almost twice as thick as

adanal setae.

Unsclerotized part of venter. Has 19 pairs

of setae including those on posterior border;

those nearest genitoventral plate almost peg-like,

57 long; those more posteriorly longer and more
slender; terminal pair longest, 125 long.

Peritreme. Slightly sinuous with abrupt

curve at level of coxa II; extends to posterior

edge of coxa I.

Comments. Laelxips incili.s is similar in most

respects to the alaskensLs, cicthrionomt/dis and

lemmi complex. It may be separated from alas-

ketisK on the basis of its 37 pairs of dorsal plate

setae, the greater number of setae on the un-

sclerotized {X)rtion of the venter, the longer anal

plate, and the placement of the adanal setae. It

differs from clethriotwmydi.'i in tlie shape of the

peritreme, its larger anal plate, and the longer

adanal setae. It can be distinguished from lemmi
on the basis of its smaller size, fewer number of

dorsal plate setae, greater number of ventral

setae, placement and length of the adanal setae,

and lengths of postanal seta and peritreme.

Laelaps nutkdii Hirst, 1916

Fig.s. 90, 153, 159, 268, 315

Distribution. Southea-stem United States from
domestic rats (Pratt aiid Good, 1954). ALABAMA:
Rattus iwrvegicus, Rattu.s- rattus ( Havs ;ind Guyton,

19.58). GEORGIA: ? host; TEXAS': Rat (Tipton,

1960). UTAH: Duchesne Co.: Peromtjscus maniculatus

(AUred, 19.57d).

Other Utah records. None.

Comments. Lack of additional records sug-

gests some doubt as to the validity of the above

records from Utah.

KEY TO SPECIES OF FEMALEEuhrachijlaekipfi

1. Sternal plate twice as wide as long; first sternal setae not reaching posterior bor-

der of plate (Fig. 269) crowd

Sternal plate three or more times as wide as long; first sternal setae reaching al-

most to or beyond posterior border of plate (Fig. 271) 2

2. Postanal seta barely extending beyond apex of cribum; anterior edge of anal plate

with two distinct humps (Fig. 160) JwlUsicri, page 38

Postanal seta extending for half or more of its length beyond apex of cribum;

anterior edge of anal plate almost evenly convex (Fig. 163) 3

3. Unsclerotized portion of venter posterior to genitoventral plate with nine pairs of

setae arranged in 4:4:1 secjuence (Fig. 198); posterior border of sternal plate

invaginated to level about midway between second and third sternal setae

(Fig. 272) : circularis, page 38

Unsclerotized portion of venter posterior to genitoventral plate with seven pairs

of setae arranged in 3:4 secjuence (Fig. 196); posterior border of sternal

plate invaginated almost to level of second sternal setae (Fig. 275)

dehilis, page 38

Euhracln/Uielap.s croicci

Jameson, 1947

Figs. 62. 157, 195, 269, 306, 584

According to Furman ( 1955 ) , there is con-

siderable variation in the anal and sternal plates,

and the anal and dorsal setae.

Distribution. GOLORADO: Onychomys Icuco-

gaster ( Furm;in, 1955). KANSAS: O. leticogastcr

(Jameson, 1947). OREGON: Microtus montanus

(H;insen, 1964). TE.XAS: Dipodomys spectahiUs, O.

lettcogaster (Eads, Menzies and Miles, 1952). UTAH:

San Juim Co.: O. lettcogaster (Furman, 1955); Tooele

Co.: O. leucogaster (Keegan, 1953).

Other Utah records. Grand Co.: O. leucogaster,

Pcrognathus sp.

Seasonal occurrence. Eight females of E.

crowei were collected in May and August, and

tliree females taken in August were gravid.

Comments. The grasshopper mouse, O. leu-

cogaster, apparently is the preferred host of this

mite.
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EuhrochtjUiclaps huUisteri

(Ewing), 192.5

Figs. 60. 160, 197. 271, 320, 586

Distriburion. CALIFORNIA: Neotomu sp„ Peru-

gnathus californicus, Peronujscus californicus, Peromtjscus

crinitus, Peromyscus mcmicuUitus, Thomonnjs hottue

(Furman, 1955; Strandtniiinn and Wharton, 1958).

NEVADA: P. crinitm (AUred and Goates. 1964a).

UTAH: Beaver Co.: P. crinitus. P. maniculatus, Peromys-

cus truei; Box Elder Co.: P. crinitus, P. maniculatus:

Emery Co.: P. maniculatus; Juab Co.: P. truei; Kane

Co.: P. crinittis, P. maniculatus (Allred, 1958). Tooele

Co.: P. crinitus, P. maniculatus (Woodbury, 1956b).

Washington Co.: Peromyscus eremicus (Allred, 19.58).

Other Utah records. Daggett Co.: P. manicula-

tus. Duchesne Co.: P. crinitus, P. maniculatus. Juab Co.:

Perognathtts parvu.1. Kane Co.: Neotoma lepida, P. par-

vus. San Juan Co.: P. crinitus. Sanpete Co.: P. crinitus.

Sevier Co.: P. maniculatus.

Seasonal occurrence. The 158 female E.

hollwteri were collected from April tlirough

August and in November and December. Great-

est numbers were taken in June and August.

Six females in June and seven in Augu.st each

contained a larva. No males or immature stages

were taken; they likely are nest dwellers.

Comments. Mites of E. hollisteri are equally

distributed over Utali in tlic Great and Upper

Colorado River basins in 12 counties.

This species is closely associated with tlie

canyon mouse, P. crinifi4.y. Eighty-four percent of

its collections were from Veromijscus spp. —422

from P. crinitus and 36% from P. maniculatus.

In 14 of its 21 collections, E. hollisteri was

the only mite on its host. It was associated %vith

Eubracln/laelaps circularis in one collection.

Eiibrachylaelaps circularis

(Ewing), 19.3.3

Figs. 63, 87, 89. 97, 105. 164, 165, 177. 198, 272,

.322, 341, 349, 365, 530, 589

Alh-ed (19.54a, 1957f) discussed some of tlie

morphological variations of this species in Utah.

Specimens of a northern distribution have a

larger dorsal plate, fewer dorsal setae and better

developed metapodal plates tiian those from

southern Utah. Variations between specimens of

northern and southern distribution were dis-

cussed by Funnan (19.55) with reference to the

sternal and anal plates, and anal setae.

Distribution. ARIZONA. Peromy.'icus sp., CALI-

FORNIA: Peromyscus hoylii (Jameson and Brennan,

1957); Peromt/scus californicus, Peromyscus maniculatus;

COLORADO: Neotoma mcxicana (Furman, 1955).

NEVADA: Peromyscus truei (Allred imd Goates,

1964a). UTAH: Beaver Co.: P. trtiei; Daggett Co.:

P. maniculatus, P. truei; Da\is Co.: P. maniculatus;

Ducliesne Co.: P. truei; Gr;md Co.: P. hoylii (Allred,

19.58). Juab Co.: Neotoma lepida (Howell, Allred mid

Beck. 1957). K;me Co.; P. hoylii; Piute Co.: P. manicu-

latus, P. truei; Salt Lake Co.: P. hoylii, P. maniculatus;

San Juan Co.: P. hoylii, Peromyscus crinitus, P. truei

(Allred, 19.58). Sevier Co.: P.' truei (Ewing, 1933).

Tooele Co.: P. truei (Keegan, 1953); P. maniculatus

(AUred, 1954a); N. lepida {AWred and Roscoe, 1957).

Utidi Co.: P. hoylii, P. crinitus, P. manictdtittis, P. trtiei;

Wasiiington Co.: Peromyscus eremicus, P. maniculatus

(Allred, 1954a).

Other Utah records. Duchesne Co.: p. manku-

latus. EmePy Co.: P. truei. Garfield Co.: P. maniculatus,

P. Iruei. |uab Co.: Stjlvilagus audubonii. Kane Co.: P.

maniculatus, P. truei. San Juan Co.: P. maniculatus. S;ui-

pete Co.: P. crinitus. Tooele Co.: Perognuthus parvus.

Washington Co.: Lcpus californicus, N. lepida, Pero-

gnuthus longimemhrU, P. crinitus. Wayne Co.: P. mani-

cidatus, P. truei.

Seasonal occurrence. A total of 620 females

was taken. Mites were collected every month

except September and December. Gravid fe-

males were foimd everv month except March,

July, September and December. Apparentlv this

species reproduces all year round, although the

principal periods are Jime and August. Nhiles

and immature stages were not taken. Tliese

likely are nest dwellers as suggested by Allred

(19571).

Comments. Mites of E. circularis are more

common in southern than in northern Utah.

They were found about equally in the Upper
Colorado River and Great basins, and are known
from IS comities.

This species is most closelv associated with

the Pinvon Mouse ( P. trttci ) which accoimts for

its more southerlv distribution. Its association

with P. maniculatus likelv accounts for its north-

erlv extension of range. Ninety-three percent of

its collections were from Peromtjscus spp. —482

from P. truei and 332 from P. maniculatus.

In .32 of its 78 collections, E. circularis was

the only mite found on its host. In three collec-

tions it was found with Euhrachtjlaclaps dehilis.

Euhrachi/laclajts dehilis

Jameson, 19.5()

Figs. 64, 163, 196, 27.5. .321, .590

Furman (19.55) pointed out intr;ispecific

variation in the sternal and anal plates, second

pair of sternal pores, and anal and dorsal setae.

Occasionallv the anterior pair of sternal setae

are not ()!i the plate.

Distribution. CALIFORNIA: Microtus longi-

cauilus. Peromi/scus maniculatus ( Keegiin, 1953; Fur-

man 19.55). NEVAD.\: Peromt/scus crinitus, Peromys-

ctis truei (Allred and Goates, i964a). OREGON: P.

manictdatus (Keeg^m. 1953). UTAH: All counties

except Box Elder, Cache, Davis, K;me. Morgan, Salt
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Lake ;md Weber: P. maiiiculatus: Iron Co.: Peroimjscus

eremicux; Siin |uan Co.: P. crmiluf: (Allred, 19.58).

Tooele Co.: P. crinitus ( Keegan, 195.3); P. trtiei, Reith-

rodontomys niegalotis (Woodbury, 19.56b). WiLshingtoii

Co.: P. eremu-us; ? County: P. tniei (Allred, 1958).

Other Utah records. Garfield Co.: Mwrotux
longicaudus. SiUi Juan Co.: Corynorhimis rafincsquii.

Sanpete Co.: P. crinitus.

Seasonal occurrence. Fiftv-tvvo females of

E. dcbilis were collected from March tlvrough

August and in November. Greatest numbers

were found in Jime and July. One female in

July and one in November contained an egg and

larva, respectively. Males and immature stages

of this species likely are nest dwellers.

Comments. Mites of E. deliilis are ecjuallv

distributed throughout northern and southern

Utah in both the Great and Upper Colorado

River basins. They are known from 22 covmties.

Eighty-five percent of its collections were

from Peromyscus spp., and .53!? from P. manicu-

latwi. Its broad distribution over the state hkely

is related to the extensive distribution and vari-

ety of habitats of its preferred hosts.

In 12 of its 21 collections E. dehilis was the

only mite found on its host. In three collections

it was associated with Euhrachijlaclaps circularis.

KEY TO SPECIES OF FEMALEHl/pOCIspis

Anterolateral corners of sternal plate not extended, or when extended, with only

narrow projections (Fig. 274) lubrica

Anterolateral corners of sternal plate broadly extended ( Fig. 277

)

gurabensi^

Htjpoasjm lubrica Oudemans
and Voigts, 1904

Figs. 57, 166, 274, 317, 591

Hijpoaspi.s iniirum Strandtmann and Men-
zies, of authors.

Utah records. Duchesne Co.: Citetltis Uitcrtdls,

Peromyscus nmniculatus. Juab Co.: P. itumiculutus. San

Juan Co.: Citcllus spilosoma. Summit Co.: P. jixinicti-

Uitus. Utah Co.: P. maniculatus, Rattus /lorifgicu.s,

Thomomys hottae.

Seasonal occurrence. Twelve females were

taken during February, Mav, Jime, August and

November.

Comments. There is considerable variation

in tlie Utah series, suggesting at least three dif-

ferent forms. These likelv represent only vari-

ants of one species ( Strandtmann, personal cor-

respondence )

.

Hypoaspi.s gurabensis (Fox), 1946

Figs. 58, 161, 277. 313, 424

Distribution. ? locality: Rattus twrvegicus, Rat-

tus rattus (Thurman, Mulrennan and Bnmch, 1949).

OKLAHOMA:Sigmodon hispidus (EUi.s, 1960). UTAH:
Daggett Co.: Peromyscus maniculatus; Kane Co.: P.

maniculatus (Allred, 1957d). Tooele Co.: P. maniculatus

(Woodbury, 1956b).

Other Utah records. Utah Co.: Thomomys tal-

poides.

Seasonal occurrence. Six females were taken

in May, June and November.

Comments. Woodbury' ( 1956b ) reported Hij-

jHHispis sp. from Om/chomtjs leucogaster in

Tooele Co., and Elzinga (1960) reported Hij-

poaspis sp. from Utah Co., host not designated.

It is not known whether these belong to H.

Huralfcnsis or H. lubrica.

KEY TO SPECIES OF FEM.\LE Hucmolaclups

1. Genitoventral plate broadly expanded, almost touching anal plate (Fig. 318)

ca-mlis. page 40

Genitoventral plate normally expanded, distance between it and anal plate at

least as great as length of anus (Fig. 323)

2. Anal plate about as broad as long, somewhat triangular in shape (Fig. 167)

glasgowi, page 40

Anal plate longer than broad, peiir-shaped (Fig. 162) gconu/s. page 41
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Haemolaelaps casalis

(Berlese), 1887

Figs. 65, 103, 168, 278, 318, 333, 592

Haemolaelaps megaventralis of authors

(Strandtmann and Wharton, 1958).

Distribution. ARKANSAS, COLORADO. FLO-
RIDA, GEORGIA, MONTANA, OHIO, PENNSYL-
VANIA, SOUTHCAROLINA. VIRGINIA: Variety of

birds and rodents (Strandtmann and Wharton, 1958).

NEVADA: Neotoma lepiihi (Allred and Goates, 1964b).

OREGON: Microtus moiitanus, N. lepida, Onychomys
leucogaster ( Hansen, 1964 ) . TEXAS: Rattus nor-

vegicus (Eads, Menzies and Miles, 1952). UTAH:
Daggett Co.: Peromysctts maniculatus; Emery Co.: P.

maniculatus; Grand Co.: P. maniculatus (Allred, 1958).

Juab Co.: N. lepida (Howell, AUred and Beck. 1957).

Piute Co.: Peromysctts truei; San Juan Co.: P. mauicu-

latus (Allred, 1958). Tooele Co.: N. hpida (AUred and
Roscoe, 1957); P. maniculatus (Woodbury, 1956b).

Uintah Co.: P. maniculatus; Utah Co.: P. maniculatus,

P. truei (Allred, 1958).

Other Utah records. Beaver Co.: Thomomys
bottae. Carbon Co.: P. maniculatus, Spermophilus lat-

eralis. Emery Co.: Peromyscus crinitus. Kane Co.: N.

lepida, P. maniculatus. San Juan Co.: Peromyscus boylii,

T. hottae. Tooele Co.: T. bottae. Utah Co.: Mus mus-

culus, Rattus norvegicus, T. bottae, Thomomys talpoides.

Washington Co.: Dipodomys merriami, N. lepida.

Seasonal occurrence. Totals of 54 females

and four deutonymphs were collected from

April through December except in August. Fe-

males were taken in each of the montlis, and
nymphs only in May. Each of two females in

May and tliree in October contained a larva,

and one female in October contained an egg.

Comments. Mites of tliis species are dis-

tributed over the state in both the Great and

Upper Colorado River basins in 13 counties.

This species was taken from a variety of

rodents, but was associated commonly witli

white-footed mice and gophers, Peromij.seus

boylii and Thomomys umhrinus (= hottae).

In nine of 22 collections H. casalis was the

only mite on its host. It was associated with

Haemolaelaps glasgowi in only four collections.

Haemolaelaps glasgowi

(Ewing), 1925
Figs. 66, 75, 98, 104, 167, 173, 280, 323,

344, 350. 371, 434, 593

Furman ( 1966 ) indicated synonymy of

Haemolaelaps fahrenholzi Berlese, 1911 and H.

glasgowi. However, for the purposes of this

paper we prefer to retain the use of H. glasgowi.

Distribution. A variety of hosts from many
states (Strandtm;inn, 1949; Pratt and Good, 1954;

Strandtmium and Wharton, 1958). ALABAMA: Variety

of rodents (Hays and Guyton, 19.58). NEBRASKA:
Blarina hrevicauda, Citellus tridecemlineatus, Pedomys

orchrogaster, Peromyscus leucopus, Peromyscus mani-
culatus ( Rapp, 1962). NEVADA: Dipodomys mer-
riami, Dipodomys microps, Onychomys torridus, Pero-

giwthus spp., P. maniculatus, Peromyscus truei, Thomo-
mys umbrinus (Allred, 1962, 1963; Goates, 1963; AUred
and Goates. 1964a). OKLAHOMA: Perognathus

hispidus, Pityinys sp., Sigmodon sp. (Ellis, 1960).

OREGON:Variety of rodents (Hansen, 1964), TEXAS:
Variety of rodents ( EacLs, Menzies ;uid MUes, 1952 )

.

UTAH: AU coimties e.vcept Juab ;uid MiUard: P.

maniculatus; Duchesne Co.: P. truei (AUred, 19.58).

Juab Co.: Neotoma lepida ( HoweU, Allred and Beck,

1957). Salt Lake Co.: Peromyscus boylii (AUred, 1958).

Summit Co.: Marmota fluviventris (AUred, 1961).

Tooele Co.: Citellus leucurus, D. microps, Dipodomys
ordii, Eutamias minimus, N. lepida (Ho, 1962); Ony-
chomys leucogaster (Keegan. 1953); Perognathus parvus

(Ho, 1962); Peromyscus crinitus, P. maniculatus, Reith-

rodontomys megalotis ( Keeg;m, 1953); N. lepida, P.

parvus, P. truei (Woodbiuy, 1956b). Utali Co.: Citellus

lettcurus ( Elztnga, 1960); D. microps, D. ordii (Ho,

1962); Rattus norvegieus (Myklebust, 1951); P. boylii

(AUred. 1958); P. maniculatus (Ho, 1962); P. truei

(Alhed, 19.58); R. megalotis ( Elzinga and Rees, 1964);

Vulpes macrotis (Ho, 1962). Washington Co.: P. crini-

tus, Peromyscus eremicus (AUred, 1958). ? loc;Uity:

Citellus armatus, Citellus lateralis, Citellus variegatus

(Jenkins. 1965).

Other Utah records. Bea\er Co.: C. lateralis, C.

leucurus, D. ordii. Box Elder Co.: D. ordii, E. minimus,

Lepus californicus, Microtus longicaudus, P. parvus, O.

leucogaster. Cache Co.: C. armatus, Microtus sp. Carbon

Co.; C. armatus, C. lateralis, E. minimus, Eutamias

(juadrivittatus, M. longicaudus, P. juirvus, Zufms prin-

ceps. Daggett Co.: C. laiercdis, Citellus richurdsoni, D.

ordii, Microtus sp. Duchesne Co.: C lateralis, C. leu-

curus, C. tridecemlineatus, Cynomys leucurus, D. ordii,

E. minimus, M. flaviventris, P. parvus, Ochotona prin-

ceps. Emery Co.: C. variegatus, P. crinitus, P. truei.

Garfield Co.: M. longicaudus, Perognathus formostis, P.

parvus. Gnuid Co.: Citellus leucurus, C. variegatus,

Geomys leucurus, D. ordii, Perognathus sp., O. leucogas-

ter, Thomomys hottae. Iron Co.: Citellus townseiuUi, D.

ordii, P. eremicus. Juab Co.: C. variegatus, D. microps,

D. ordii, P. parvus, P. maniculatus, R. megalotis, SylviUi-

gus auduboni, T. hottae. Kane Co.: C. lateralis, C. varie-

gatus, D. ordii, N. lepida, P. formosus, Perognathus

longimembris, P. parvus, O. leucoga.itcr. P. truei. Piute

Co.: C. variegatus, N. lepida. Rich Co.: Microtus sp..

Salt Lake Co.: C. armatus, Microtus montanus. San

Juan Co.: Citellus leucurus, D. ordii, E. minimus, M.
longicaudus, Perognathus sp., O. leucogaster, P. boylii,

P. truei. Sanpete Co.: C. armatus, C. lateralis, C. varie-

gatus. Sevier Co.: D. ordii, Microtus sp.. P. parvus.

Summit Co.: C. armatus. C. lateralis. Uintah Co.: Citel-

lus leucurus, Cynomys sp., C. tridecemlineatus, D. ordii,

Utah Co.: C. armatus, C. lateralis, C. variegatus, M.

longicaudus, M. montanus, Microtus pennsylvanicus,

Mus musculus, Neotoma cinerea, P. parvus, Tamiasciurus

hudsonicus, Thomoimjs talpoides. Wasatch Co.: C. ar-

matus, C. lateralis. Washington Co.: C. leucurus, C.

variegatus, D. merriami, D. microps, L. californicus, N.

lepida, P. fornw.nis, O. torridus. Thomoryujs sp. Wayne
Co.: C. variegatus, "cliipmunk." N. lepida, Perognathus

sp.. P. truei.

Seasonal occurrence. Totals of 1()6 males,

1987 females, 39 protonymphs and 146 deuto-

nymphs were taken. Mites were collected every
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month of the year, althougli greatest numbers
were taken in June. Females were taken eacli

month, mamly in June; males from March
tlirough December, mostly in June and Decem-
ber; protonymphs from February tlirougii Aug-
ust and in November, mostly in Febnuiry and

June; and deutonympiis from February tlirough

August and in November and December, mainl)-

in April, June and July. Each of 2.3.5 females

contained an egg, and 91 contained a larva.

Gravid females with eggs were taken from
March tlirough December, whereas those with

larvae were taken from November tlirough

August except January. Gravid mites were taken

mostlv from March through July.

Comments. Mites of H. glasgowi are widely

distributed over the state and are known from

every county e.vcept DaWs, Millard and Weber.

This species was taken from a variety of

rodents, although it was found most commonly
on squirrels (Citellus spp.), kangaroo rats

(Dipodomys spp.), white-footed mice (Pero-

mtjiciis spp.) and voles {Microtus spp.). The
highest parasite indices occurred on O. torridus,

M. peimstjivanicus, R. norvegicus, C. variegatus

and Cynomijs leucuius, with ratings of .36, 28,

21, 13 and 11, respectively. Other hosts had mite

indices of nine or less.

In 202 of 428 collections, H. glasgowi was
the only mite on its host.

Hacmolaekip.s gcomys
Strandtinann, 1949

Figs. 162, 285, 316

Distribution. CALIFORNIA, FLORIDA, ILLI-
NOIS. OREGON, TEXAS: Cratogeomys sp., Geomys
sp., Neotonia sp., Peromyscus sp., Thomomys sp.;

GEORGIA: Geomys sp. ( Strandtmann, 1949). NEB-
RASKA: Geomys bursarius (Rapp, 1962). UTAH:
Tooele Co.; Onychomi/s leucogaster (Woodbury,
1956b).

Other Utah records. None.

Comments. We doubt the validity of the

Utah record above. The record likely was of

Haemolaelaps glasgowi or H. casalis.

LiSTBOPHORiDAE Canestrini, 1S92

Mites of this family are found clinging to the hair of small mammals. Occasionally they attack

the skin and cause a type of mange. They are worldwide in distribution.

KEY TO GENERAOF LISTROPHORIDAE

Legs III and IV modified as clasping organs (Fig. 597) Mi/ocoptes

Legs III and IV not as above, similar to legs I and II (Fig. 599)

Lisiwphorus

Myucoptes sp.

Fig. 597

Distribution. COLORADO: Geomys hurscirius

(Miller iind Ward, 1960). MARYLAND: Microtus

pennsylvanicus, Mus musculus, Peromyscus leucopus

(Drummond, 1957). UTAH: Utah Co.: Peromyscus

manicuUitus, Reithrodontomys megalotis ( Elzinga and
Rees, 1964).

Other Utah records. None.

Comments. Onlv superficial examination of

the host and debris likely accounts for the few

Utah records of these verv small mites.

Liatrophoni.s sp.

Fig. 599

Distribution. DELAWARE: Microtus pennsyl-

vanicus, Peromyscus leucopus ( Florschutz and Darsie,

1960). MARYLAND: Blcirina hrevicauik, M. pennsyl-

vanicus, P. leucopus, Pitymys pinetorum ( Drummond,
1957). NEVADA: Dipodomys merriami, Dipodomys
microps (Goates, 1963). UTAH: Garfield Co.: Pero-

myscus nmniculutus; Salt Lake Co.: P. municulatus (AU-
red, 19.57d). Tooele Co.: Dipodomys ordii, Perognathus

longittiembris (Woodbury. 1956b). Uhih Co.: P. longi-

met)d>ris, P. mtiniculatus ( Elzinga. 1960). TEXAS:
Liotnys sp., Sylvilagus floridanus ( Randolph and Eads,

1946; Eads, Trevino, and Campos, 1965).

Other Utah records. Tooele Co.: Perognathus

formosus.

Seasonal occurrence: A single mite was taken

in March.

Comments. Elzinga (1960) listed L. dipo-

domius from Utah County, but did not designate

a host, although he indicated Listrophorus sp.

from two hosts (see Distribution above).



It is likelv that this species is more common
in Utah than siLspected. The few specimens

represented may be due to superficial collecting

techniques. Eads, Trevino, and Campos (1965)

reported that in Texas half of the mice
(

Liomi/s

Bhi(;ham Yf)UNC llNiMinsnv Science Bulletin

sp. ) examined were infested, one so heavily that

there were several mites on most hairs on its

back. Jameson (1950) indicated that Listro-

phorws sp. was the most numerous ectoparasite

on shrews, as abundant as 5(K) per animal.

Myobildae Megnin, 1877

Myobiids are worldwide in distribution, found clinging to the hairs of small m;mima!s. Their

association with hair follicles may result in local dermatitis and secondary infection. Although

usually not considered parasitic, Wharton and his associates demonstrated that myobiids do suck

body fluids ( Strandtmann, personal correspondence).

KEY TO GENEVAOF MYOBUDAE

Tarsus II with single claw Mijohia

Tarsus II with paired claws Radfordia

Mifobia sp. Comments. It is unusual that more speci-

Distribution. UTAH: Tooele Co.: Neotoma lepi- mens of fur mites are not represented in Utah
da (Alfred and Roscoe, 1957). collections. Collection techniques may be at

Other Utah records. None. fault.

KEY TO SPECIES OF FEMALE Radfordia

1. Dorsolateral seta I hooked near tip (Fig. 595) buchai

Dorsolateral seta I not hooked 2

2. Submedian seta I as long as submedian III (Fig. 10) leinnina

Submedian seta I about one-half as long as submedian III (Fig. 9)

suhuUner

Radfordia hachai Howell

and Elzinga, 1962

Figs. 99, 595

Distribution. UTAH: Tooele Co., Utah Co.:

Dipodomt/s ordii (Howell and Elzinga, 1962).

Other Utah records. None.

Radfordia Icrniiina (Koch), 1841

Figs. 10, 596

Distribution. MARYLAND: Microtus penmt/l-

vanicus, Pitymys piiietoruni ( Dnimmond. 1957). UTAH:

Garfield Co.: Pcromi/sctis manicultitus (AUred. 1957d).

Other Utah records. None.

Radfordia std)ulii^cr Ewing, 1938

Fig. 9

Distribution. .MARYLAND: Pcroinyncu.'i leuco-

pus (Dnimmond, 1957). UTAH: Tooele Co.: Pero.

ini/.\cus numicuhitus (\Voodl)iir\', 19.56b). Utah Co.: P.

maniciilatus (AUred, 1957d); Reithrodontomi/s megalotis

(Elzinga and Rees. 1964).

Other Utah records. None.

Trombk:ulidae Ewing, 1944

Mites of this family in the larval stage are important parasites of vertebrates the world over.

They are commonly found attached to the integument of mammals where they appear as a single

engorged mite or as small red, yellow, orange, or white patches in the ears, around the vibrissae,

genitalia, thighs and axillary regions.
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KEY TO GENERAOF LARVAL TROMBKULIDAE

1. Leg I with seven segments; coxa I with one seta 2

Leg I with six segments; coxa I with two setae 3

2. Two anteromedian scutal setae (Fig. 4.3.5) Bernia

One or no anteromedian scutal seta (Figs. 381, 4.37) 6

3. Scutum with anteromedian projection (Fig. .373) 4

Scutum without anteromedian projection (Fig. 379) 5

4. Cliehceral blade witli dorsal and/ or ventral row of teeth ( Fig. 4 ) ; spiracles and

tracheae pr&sent Odontacariis, page 44

Cheliceral blade without dorsal or ventral teeth; spiiacles and tracheae absent

Leemccnhockia, page 45

5. Cheliceral blade with distinct row of teeth ( Fig. 4 ) ; spiracles and tracheae pres-

ent WhoitonUi, page 4.5

Cheliceral blade with tricuspid cap ( Fig. 6 ) ; spiracles and tracheae absent

Chatia, page 45

6. Anteromedian scutal seta present (Fig. .381) 7

Anteromedian scutal seta absent (Fig. 4.37) Gahrliepia, page 46

7. Sensilla flagelliform (Fig. 381) Trombiciila, page 46

Sensilla expanded (Fig. 409) 8

8. Legs II and III with six segments Cheladonta. page 50

Legs II and III with seven segments Euschoengastki, page 51

Bernia, new genus of the Apoloniiiiae are known principally from

Eyes present. Chelicera has tricuspid cap.
the southern hemisphere from reptiles and birds.

Palpal claw trifurcate. Each tarsus has two ^"^^ ^^^ ^^ly known North American representa-

1 1 1 i-i A- ^ n^ iiiL,. tive is a species from a pelican in lexas. On the
claws and a claw-like empodium. Co.xa 111 has , " , , \ i i

.1 . c » „ I \u • „t ,f,„ basis of its only known liost, it seems reasonable
tliree setae. Scutum has three pairs of setae ,-', „ ..,, ^ ,.pairs ot setae ,-', „ .'.,,„ ,.

. -i r . I- t 1 t 1 to tentatively place Bernia with the Irombicu-
simiuu- in fonn: anteromedians, anterolaterals, ,. ' "

and posterolaterals; anteromedians surrounded iiWP-

by distinct sutm-e isolating the pair from rest of We realize the inadvisability of designating a

scutum; no anterior median projection; sensilla new genus and species on the basis of only one

flagellifomi, situated near posterior margin of .specimen, but we feel that it is distinctive enough

scutum. to warrant separation from other known genera

Genotype: Bernia nuirita, new species. ^" ^P^

This distinctive genus is named in honor of
r,

.1 . ti • r D Bernia manta, new species
the senior authors wife, Berna. '

rr.! . , 1. 1
Fig- 435

I he paired, anterior median scutal setae re-

late this genus to the subfamilv Apoloniiiiae Type data. Lar\al holotype, L'niversity of

which includes the genera Womersia, Apolunia Utah Institute of Environmental Biological Re-

and Sauracarella. However, some members of search specimen no. 136.5:OOX. Taken from a

the subfamily Trombiculinae show considerable female Perognathus longimemhris, specimen no.

variation, especially in the .\M setae. Members ER2865, five miles N of Wig Mountain, Tooele
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Co., Utah, in sand dunes associated with grasses,

24 June 19.53, by Dale Parker and John Smith. In

the acarology collection of the Department of

Zoology and Entomology, Brigham Young Uni-

versity, Provo, Utah. The trivial name marita is

Latin for "wife," referring to the source of the

generic name.

Larva

Body. Almost round; small, width 204;

length (including capitulum) 228; one pair eyes,

ocular plate lacking.

Cnathosoma. Cheliceral blade slightly

curved, with prominent tricuspid cap; basal seg-

ment of chelicera longer than wide. Punctae

absent. Palpal setae: femoral seta heavily

branched; genual seta branched; ventral tibial

seta branched on left side, forked on right side;

lateral and dorsal tibial setae nude. Tarsus has

tarsala, two nude and three or four branched

setae; palpotibial claw trifurcate. Galeal seta

with four or five branches.

Scutum. Roughly trapezoidal, three times

as wide as long. Anterior margin concave, pos-

terior margin convex, lateral margins slightly

convex with posterior lateral corners somewhat
pointed. Scutum impunctate. Sensillary bases

situated on posterior edge of scutum, posterior

to level of PL's; separated little wider than dis-

tance from SB to PL. Sensilla with 10 to 14

branches on dLstal half, proximal half with short

barbs. Scutal setae plumose; AM posterior to

AL; AM equals AL but shorter than PL; AM
surrounded by prominent ridge. Prominent ridge

along posterior border posterior to and ending

lateral to SB.

Legs. Coxae punctate. Setae on legs as fol-

lows: I —coxa: 1 branched; trochanter: 1

branched; basifemur: 1 branched; telofemur: 5

branched; genu: 2 genualae, 1 microgenuala, 4

branched; tibia: 2 tibialae, 1 microtibiala, 8

branched; tarsus: tarsala, microtarsala, subter-

minala, parasubterminala, pretarsala, empodium,
and about 14 branched. II —coxa: 1 branched;

trochanter: 1 branched; basifemur: 2 branched;

telofemm-: 4 branched: genu: 1 genuala, 4

branched; tibia: 2 tibialae, 8 branched; tarsus:

tarsala, microtarsala, pretarsala, empodium, and

about 14 branched. Ill —coxa: right side 4

branched, left side 3 branched; trochanter: 1

branched; basifemur: 2 branched; telofemur: 3

branched; genu: 1 genuala, 3 branched; tibia:

1 tibiala, 6 liranched; tarsus: 1 mastitarsala, em-

podium, and about 11 branched.

Body Setae. Single humeral seta on each

shoulder; about 26 dorsal setae, the first post

humeral row with 8 setae; two pairs sternal setae;

about 10 ventral setae posterior to sternals.

KEY TO SPECIES OF LARVAL Oclontucariis

1. Sensilla nude (Fig. 378) ...

Sensilla branched (Fig. 376) Uiudalei

2. Two genulae I (Fig. 2) hirsutus, page 45

One genuala I niicheneri

Odontacanis liiisclalci

( Brennan and Jones), 1954

Fig. 376

Distribution. CALIFORNIA; Citellus heccheiji,

Dipodomys agilis, Perognathus ccilifornicus ( Brennan

and Jones, 1954; Loomis and Bunnell, 1962). NEV-
ADA: Dipodomijs merriami, Dipodonu/s microps, Nco-

toma lepida, Omjchonnjs torridus, Perognathus for-

mosus, Perognathus longimemhrUs, Perognathus parvus,

Peromijscus matticulatus (Allred, 1962. 1963; Goates,

1963; Allred and Goates, 1964a, 1964b), UTAH:
Beaver Co.: D. microps (Brennan and Beck, 1955);

Dipodomys ordii, P. parvus (Brennan and Jones, 1954),

Juab Co.: P. formosus ( Brenniin and Beck, 19.55); P.

parvus ( Brenniui and Jones, 19.54). Tooele Co.: D.

ordii (Woodburv. 1956b); P. parvus (Brennan and

Jones, 1954); P.' maniculatus (Woodbury, 1956b). Utali

Co.: P, parvus (Brennan and Jones, 1954), Washington

Co.: N. lepida (Brennan and Beck, 19.55),

Other Utah records. Utah Co.: D. ordii.

Seasonal occurrence. Fourteen mites were

taken in April, July, August, September and

December.

Comments. In three of the seven collections,

O. linsdalci was the onlv mite on its host.

Odontacanis niicheneri

Greenberg, 1952

Fig. 375

Distribution. COLORADO: Neotoma cincrea

(Greenberg, 1952), NEVADA: Lizards (Allred and
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Beck, 1962). UTAH: Box Elder Co.: Neotomti lepiila.

Sylvilagus sp.; Garfield Co.: N. lepidti, Pemgnathus

parvus; Grand Co.: N. lepida; Piute Co.: iV. lepida;

Tooele Co.: N. lepidti, N. cinerea; Washington Co.: N.

lepida ( Brennan and Beck, 1955).

Other Utah records, t^ane Co.: N. lepida. Wash-

ington Co.: Onychoviys torridus.

Seasonal occurrence. Fifty-four mites were

taken, mo.stly in June, but also in July and

August.

Comments. Mites of O. micheneri were more

common in the southern part of Utah, and are

known from seven coimties.

Tliis species apparently has a preference for

wood rats {Neotoma spp. ).

In ten of 13 collections, O. micheneri was the

only mite on its host.

Odontacarus hirsutus (Ewing), 1931

Fig. 378

Distribution. CALIFORNIA: Aplodontia rufa,

Citellus hecchciji, CiteUus lateralis. Dipodomijs venus-

ttis, Eutainias sp., Microtus califurnicus, Neotoma ftis-

cipes, Perognathus californicus, Stjlvilagus sp., Thonw-
mys hottae (Brennan and Jones, 19.54; Gould, 1956;

Jameson and Brenniin, 1957). NEVADA: Bassariscus

astutus (Allred and CKJate.s, 1964a). UTAH: Grand
Co.: Neotoma sp. (Brennan and Beck. 19.55). Tooele

Qi.: ? host (Woodbury-, 1956b).

Other Utah records. Grand Co.: Neotoma lep-

ida. Kiuie Co.: N. lepida. Tooele Co.: Neotoma cinerea.

Utah Co.: Mus musculus, N. cinerea.

Seasonal occurrence. Fortv-eight mites were

taken in February, May and July.

Comments. In the six collections, O. hirsutwi-

was found alone twice, and with Chatia ochotona

once.

The variations of the palpal claw, galeal and

laterotibial setae in this species indicates a close

relationship with Odontacarus chiapanensis.

Leeiiwenhoekia atnericana

(Ewing), 1942

Fig. 373

Distribution. ALABAMA: Cotton mouse; CALI-
FORNIA: Citellu.i heecheyi, Microtus californicus,

Peromifscus maniculatus, Sorex pacificus, Sorex trow-

hridgii, Sorex vagrans, Thomomys hottae ( Brennan and

Jones, 19.54; Gould, 19.56). COLORADO: Neotoma

cinerea, Neotoma mexicana; KANSAS: P. maniculatus,

Reitlirodontomys megalotis ( LoomLs, 1956). NEVADA:
Neotoma lepida (Alked and Goates, 1964b). ORE-
GON: Western mole (Gould, 1956). UTAH: Utah

Co.: P. maniculatus (Ash, 1963).

Other Utah records. None.

Whartonia pcrplexa (Brennan), 1947

Fig. .379

Distribution. ARIZONA: Bats ( Bradshaw and

Ross. 1961). CALIFORNIA: Antrozous pacificus,

Pipistrellus hc^perus (Gould, 1956). MONTANA:
Eptesicus fuscus (Brennan, 1947). NEVADA: An-

trozous pallidus (Alh-ed and Goates. 1964a). UTAH:
Salt Lake Co.: A. pallidus; San Juan Co.: Mtjotis cali-

fornicus (Brennan and Beck, 1955).

Other Utah records. Millard Co.: Bat.

Seasonal occurrence. The 30 mites were

taken in August.

KEY TO SPECIES OF LARV.'VL ChotiO

Genuala III and empodium present (Fig. 2) ochotona

Genuala III and empodium absent .setosa

Chatia .seto.su Brennan, 1946

Fig. 384

Distribution. CALIFORNIA: Eutumias towit-

scndii, Peromt/scus maniculatus (Gould. 1956). IDAHO:
Citellus lateralis, P. maniculatus (Brennan, 1946b).

MONTANA: C. lateralis, Neotoma cinerea, Ochotona
princeps, P. maniculatus, Tamia.iciurus hud.sonicus

(Brenn;in, 1946b). UTAH: Cache Co.: P. maniculatus

( Brenn;in and Beck, 1955). Utah Co.: P. maniculatus

(Ash, 1963). WASHINGTON: ? host (Brennan ;ind

Beck, 1955).

Other Utah records. Utali Co.: O. princeps.

Seasonal occurrence. Nine chiggers were

taken in June and August.

Comments. Cliiggers of C. .setum were taken

most commonly from deer mice {Peromijscus

nmniculatus) from two counties in Utah.

This mite was associated with other cluggers

in two collections, and was foimd alone twice.

Chatia ochotona (Radford^

Fig. 382

1942

Shun.sennia ochotona (Radford) of authors

(Trauh and Nadchatram, 1966).

Distribution. CALIFORNIA: Clethrionomys cali-

fornicus, Microtus longicaudus, Ochotona schl^tieeps,

Peromyscus hoi/lii, Peroini/sciis maniculatus. Sorex trow-
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hridgii (Gould, 1956; Jameson ^uid Brennan, 1957). Galirliepia umericana Ewing 1942
IDAHO: ? host (Brennan and Betlc, 1955), MON- p. .3-

TANA; Ochotona ,sp, (Gould, 1956), NEVADA: ?
^'

host (Brennan and Beck, 1955), UTAH: Cache Co,: Walchiu americana of authors ( Brennan and
p. manicuUitus (Brennan and Beck, 1955), Millard Co,: Jones 1959)
P. manicuUitus (Allred, 1957d), Tooele Co.: Neotoma ^

cinerea (Brennan and Beck, 19,55), Utali Co,: P. mani- Distribution. CALIFORNIA: "Gray squirrel";

culatus (A.sh, 1963). FLORIDA: "Cotton mouse," (Gould, 1956), IOWA:

Other Utah records. None. Pewnnjscus leucopus; KANSAS: Neotoma micropus,

c i„ Aiiifon .. f- leucopus, Sciurus carolineiisis, Sciurus niPer, StiL
Seasonal occurrence. A total ol 39 mites was

, f ' '

,,.pvi Imi^ p., r \«.i i» . i.T vilaiius floridanus ( Loomis. 1956), MAKYLANU: r,
taken from May through August, and m January

^^J^^^^ (Dnunmond. 1957), NEBRASKA: S, caro-
and November.

Hnensis, S. niger; OKLAHOMA: Neotoma floridana.

Comments. In seven of 18 collections, C. P- leucopus (LoomLs, 1956), UTAH: Garfield Co,:

ochotom was the only mite on its host. It was Eutamias umhrinus; WISCONSIN: ? host (Brennan

associated with chiggers of other species in si.x
^"^^ Beck, 1955),

collections. Other Utah records. None,

KEY TO SPECIES OF LARVAL Tromhictila

1. Sensilla nude (Fig. 385) caUfornica, page 47

Sensilla branched (Fig. 387) 2

2. Palpal claw trifurcate (Fig. 6) 3

Palpal claw bifurcate; accessory prong inner and ventral belkini, page 47

3. One pair of himieral setae (Fig. 2) 4

Two pairs of humeral setae Iwplae, page 48

4. Palpal femoral, genual, laterotibial, and ventrotibial .setae nude; galeal setae

branched; two genuala I 5

Without this combination of characters 7

5. Palpal dorsotibial setae branched (Fig. 6) mijotis, page 48

Palpal dorsotibial setae nude 6

6. Spur on tarsus I longer than on tarsus 11; palpal genual, laterotibial, and ventro-

tibial setae occasionally forked potosina, page 48

Spur on tarsus 1 equal to one on tarsus II paiuiincmi.s. page 48

7. Mastitibiala 111 present (Fig. 2) - 8

Mastitibiala 111 absent 11

8. Two mastitarsalae III; mastifemorala present (Fig. 2) 9

Three mastitarsalae III; mastifemorala III absent subsipmta, page 48

9. Galeal seta nude (Fig. 6) .. harperi, page 49

Galeal seta branched 10

10. Palpal femoral and genual setae branched (Fig. 6) jcuefli. page 49

Palpal femoral and genual setae nude . harperi, page 49
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11. Scutum pentagonal with acute posterior angle (Fig. 398); .sensillae branclied or

t)arhed the entire length (Fig. 398); coxa III with two or more setae; with

tliree genualae 1 12

Without this combination of characters 13

12. Coxa 111 with two setae saigenti, page 49

Co.xa 111 with five setae esoensis, page 49

13. Ma.stitarsala 111 present (Fig. 2) 15

Mastitarsala 111 absent 14

14. Sensillae heavily branched and rebranched (Fig. 393) tinivuii, page 49

Sensillae simply branched (Fig. 403) kardosi, page 49

15. Two mastitarsalae 111 (Fig. 2) 18

One mastitarsala 111 16

16. Coxa 111 with one seta (Fig. 5); piUpal dorsotibial seta branched (Fig. 6)

bakeri, page 49

Coxa III with three or four setae; palpal dorsotibial seta nude 17

17. Dorsal formula begins 2-8-8; cheliceral bases punctate arenicola, page 50

Dorsal formula begins 2-6-6; cheliceral bases impunctate montancn.'iis, page .50

18. Palpal dorsotibial and laterotibial setae nude; about 100 dorsal setae; no distinct

humerals doremi, page 50

Palpal dorsotibial and laterotibial setae branched; about 28 dorsal setae, one pair

distinct humerals alhedi, page 50

A number of workers have proposed that none of the Utah species of cliiggers belong to the

genus Trombicida, senstt stricto, as cmrently defined. However, for the purposes of oiu- study we
have retained in Trombicida, sensu Into, those species which belong to the subfamily Trombi-

culinae and possess a flagelliform sensilla.

Trombicida californica Ewing, 1942 Comments. Mites of this species were found

Fig. 385 only in five comities in northwestern Utah in

Distribution. CALIFORNIA: Variety of rodents
**"

.^""f/**

Basin
.

(Brennan and Wharton, 1950; Brennan' and Jones. I" three of its six collections, T. cahformca

1954; Gould, 1956; J;uiieson and Brennan, 19.57). was the only mite on its host. In one collection

IDAHO: Citellus lateralis; MONTANA: SykiUigus it was associated with a chigger of another
nuttallii, Tamiasciurus hudsonicus ( Brennan iind Whar- snecips
ton, 1950). UTAH: Cache Co.: Peromyscus manicidu-

'^

tus; Rich Co.: Clediriojwmys gapperi, Microttis longi-

caudus (Brennaii ;uid Beck, 1955). Salt Lake Co.: P. Trombicida belkini Gould, 1950
maniculatus ( AUretl, 1957d). Sanpete Co.: Citellus tn- Pig 3^1
matus (Brennan and Beck, 1955).

Distribution. ARIZONA: ? ho.st; CALIFOR-
Other Utah records. Utah Co.: C. anmitus, Xu- NIA: Citellus heecheyi, Mtirinota flaviventris, Mus mus-

pus princeps. eulus, Pcrognuttius ealifornicus, Peromyscus iruci, re\>-

tile.s (Cknild, 1950, 1956; Brennan and Jones, 19.54).

Seasonal occurrence. Ninety-four mites were NEVADA: Neotoma lepidu, Perogruithus longimemhris,

taken in June and August. reptiles (AUred and Beck, 1962, 1964; AUred, 1963;
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AUred and Goates, 1964b). UTAH: Duchasne Co.:
Citellus leucurus; Emery Co.: Crotaphijtus coUaris;

Garfield Co.: C. coUaris; Grand Co.: Cnemidorphoms
tigris, C. eollaris; Juab Co.: Gamhelia tcMizenii, P.

truei (Brennan and Beck, 1955): Piluophis catenifcr
(Gould, 1956); Uta stansburuina; Millard Co.: Scehpor-
us graciosus; Sevier Co.: Citellus lateralis; Utah Co.:
S. graciosus (Brennan and Beck, 1955).

Other Utah records. Duchesne Co.: Dipodomijs
ordii. Rich Co.: Clcthrionomtjs gapperi.

Seasonal occurrence. Seven mites were taken
in June, July and August.

Comments. Mites of this species commonly
are found on lizards. They occasionally infest

rodents, but in such cases their population inde.x

is usually low. This species is known from nine

counties.

In its five collections, 7'. belkini was the only

mite on its host.

Tromhicula hoplai Loomis, 19.54

Fig. .388

Distribution. CALIFORNIA: Pcrognuthus cali-

jornicus, Peromyscus calijorniciis, Pcmmi/sciis niaiiicultit-

us (Brennan iind Jones, 1954; Loomis, 19.56). COLO-
RADO: Neotoma lepidu, Neotomii lucxicami, ( Loomis.
1954; Finley, 19.58). KANSAS: Aritrozous hunhcri,

Cytiomys ludovicitinus, Neotoma micropus, Pewmyscu.s
leucopiis, Sylvilagus jloridunus; NEWMEXICO: 'Neo-

toma mexicaiui, Perogruithus fluvus; TE.XAS: Citellus

tridecemlineattts (Loomis, 1954, 1956). UTAH: Jual)

Co.: Peromyscus truei; San Juan Co.: Perogiuithus apache
(Brennan and Be<;k, 1955). Tooele Co.: P. truei (Wood-
bury, 1956b). Utah Co.: ? host ( Elzinga, 1960), N.
lepidu (Ho, 1962).

Other Utah records. Kane Co.: Perognathus jxir-

vus. San Juan Co.: P. truei. Uintah Co.: Citellus leucur-

us.

Seasonal occurrence. The 14 mites were
taken in June, August and September.

Tromhicula nti/otis Ewing, 1929

Fig. 387

Distribution. ARIZONA: Bats (Bradshaw and
Ross, 1961). ARKANSAS: Sylvilagus floridanus (Loo-
mis, 1956). CALIFORNIA:' ? host (Brennan and
Beck, 1955). IOWA: Microtus pinetorum, Peronii/s-

cus leucopus; KANSAS: Elaphc ohsoletu, Neotoma
micropus; MAINE: Myotic lucifugus; MISSOURI:
Eptesicus fuscus; MONTANA: E. fuscus; NEBRAS-
KA: P. leucopus, Sciuru? niger (Loomis. 1956). NEW
MEXICO: Sigmodon sp.; NEWYORK: ? host (Bren-

nan and Beck, 19.55). OKLAHOMA: Neotoma flori-

dana; PENNSYLVANIA: £. fuscus (Loomis. 1956).

UTAH: Daggett Co.: Peromyscus vmniculatus (Allred.

1957d). Tooele Co.: Bat (Woodbury, 1956b). Utah
Co.: Myotis californicus (Brennan and Beck, 1955).

VIRGINIA: £. fuscus; WESTVIRGINIA: E. fuscus,

M. lucifugus (Yunker, 1958).

Other Utah records. Beaver Co.: Myoti.t sp

Box Elder Co.: Myotis sp. Rich Co.: P. maniculatus.
Tooele Co.: Myotis sp.

Seasonal occurrence. The 83 mites were
taken in June and July, mostly in June.

Comments. Mites of this species were taken
commonly in the northern part of the state in

the Great Basin. They are known from si.v coun-
ties.

This species occurs freejuently on bats, but
also attaches regularly to rodents.

In si.x of its seven collections, T. mi/otis was
the only mite on its host.

Tromhicula potosina Hoffman, 1950

Fig. 391

Distribution. COLORADO: Neotoma alhiguUi,

Neotoma cinerea. Neotoma lepida, Neotoma mexicarui

(Finley, 1958). UTAH: Beaver Co.: Perognathus par-

vus; Iron Co.: Neotoma lepida; Juab Co.: N. lepidu;

Millard Co.: N. lepida; San Juan Co.: Neotoma sp.:

Sanpete Co.: Microtus longicaudus; Tooele Co.: A'.

lepida; Washington Co.: N. lepida (Brennan and Beck,

19.55).

Other Utah records. None.

Tromhicula i)anamcnsi.s Ewing, 192.5

Fig. 390

Distribution. NEVADA: Neotoma lepida (All-

red and Goates, 1964b).

Utah records. Beaver Co.: Peromyscus manicula-

tus. Kane Co.: N. lepida, P. maniculatus.

Seasonal occurrence. The 22 mites were
taken in June, August and September.

Comments. In two of five collections, T.

patuimcn.si.s was the only mite on its host. In

one collection it was associated with Odonta-

carus michencri.

Tromhicula suh.nonata

Brennan and Wharton, 195()

Fig. 392

Distribution. CALIFORNIA: Citellus beldingi,

Marmota flaviventrls (Gould, 19.56). COLORADO:
Citellus lateralis (Brennan and Wharton, 1950). MIS-
SOURI: Capclla gallinago ( Kardos, 19,54). MON-
TANA: C. lateralis, M. flaviventer; NEWYORK: Mi-

crotus pennsylvanicus, Zapus hudsonicus; NORTH
DAKOTA: Sylvilagus floridanus; PENNSYLVANIA:
M. pennsylvanicus, Sciurus motacilla ( Brenn;ui iuid

Wharton. 19.50). WYOMING: Zapus princeps (Kar-

dos, 1954).

Utah records. Juab Co.: Reitlirodontomys mcga-

lotK.

Seasonal occurrence. A single chigger was

taken in June.
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Trombicula harperi Evving, 1928

Fig. 394

Gould ( 19.56 ) indicated tliat tlie variations

in Trombicula harperi and Trombicula microti

are great. He di.scus.sed them a,s representatives

of a single polymorpliic species, T. Jiarperi hav-

ing priority. Our collection.s agree with Gould's

descriptions, especiallv in the variability of the

galeal and humeral setae. Consecjuently, records

of T. microti are included here.

Distribution. ARIZONA, CALIFORNIA, COLO-
RADO, IDAHO, MAINE, MICHIGAN, MONTANA,
NEWMEXICO, NEWYORK, OREGON,PENNSYL-
VANIA, VERMONT, WASHINGTON, WYOMING:
Variety of rodents ( Brennan and Wharton, 1950; Kar-

dos. 1954; Brennan and Beck, 1955; Gould. 19.56;

Jameson and Brennan, 1957; Finley, 1958). UTAH:
Beaver Co.: Ochotona prmceps; Duchesne Co.: O. priu-

ceps; Iron Co.: O. princeps (Brennan and Beck, 1955);

Peromyscus maniculatus (AUred, 1957d). Juab Co.:

Camhelia sp., Neotoma lepida: Sanpete Co.: Citellus

armatus, Clethrionomys gapperi, Marmota flaviventer,

Microtus longicaudus (Brennan and Beck, 1955); P.

maniculattis (Alhed, 1957d); Zapus princeps; Sevier

Co.: Microtus sp. (Brennan and Beck, 1955). Summit
Co.: O. princeps ( K;u-dos, 1954), Tooele Co.: Melospiza
lincolni (Brennan and Beck, 1955). Utah Co.: Marmota
flaviventrii (AUred, 1961); O. princeps; Wasatch Co.:

O. princeps, Z. princeps; Wayne Co.: O. princeps (Bren-
nan and Beck. 1955).

Other Utah records. Beaver Co. -.Microtus longi-

caudus. Carbon Co.: Citellus lateralis. Daggett Co.: P.

manicuhittis. Iron Co.: C. laterals. S;ilt Lake Co.: C.

gapperi. San Juan Co.: Onychomijs leucogaster. Summit
Co.: Eutamias minimus. Uintah Co.: Homo sapiens, M.
longicaudus. Utah Co.: Microtus monianus, O. princeps,

Perognathus parvus, Z. princeps. Washington Co.: Mi-
crotus montanus.

Seasonal occurrence. A total of 2,242 chig-

gers was taken. Mites were most abundant in

August, although small numbers were found in

March, May, June, Julv, September and Novem-
ber.

Comments. Mites of T. harperi occur gen-

erally over the state. Tliey are known from 17

counties.

This species apparently prefers the pika,

Ochotona princeps, as its host, although it has

been commonly found on jumping mice and

voles. Its population index was 107 on pikas,

6 on jmnping mice, 11 to 126 on voles, and from

1 to 59 on other rodents.

In 44 of (58 collections, T. harperi was the

only mite on its host. In 13 collections it was

associated with chiggers of other species.

Trombicula jcuctti

Brennan and Wharton, 19.50

Fig. 395

Distribution. CALIFORNIA: Variety of rodents

( Brennan and Wharton, 1950; Brennan and Jones,

19.54; Jameson and Brenn;m, 19.57). OREGON:Micro-

tus townsetuiii (Brennan and Wharton, 1950). UTAH:
Duchesne Co. : Peromyscus maniculatus (AUred, 1957d).

Other Utah records. None.

Trombicula sargenti Brennan, 1952

Fig. 398

Distribution. UTAH: Juab Co.: Neotoma lepida

(Brennan, 1952; Brennan and Beck, 1955). Utah Co.:

N. lepida (AUred iind Beck, 1953a).

Other Utah records. None.

Trombicula esoensis Sasa

and Ogata, 19.53

Fig. 397

The Utah record below was described as a

new species, T. reesi, by Alfred (1957d). Bren-

nan and Jones (19.59) placed this into synonymy
with T. esoensis.

Distribution. MICHIGAN, MONTANA: ? host

(Brennan and Jone,s, 1959). UTAH: Salt Lake Co.:

Peromyscus maniculatus (AUred, 1957d).

Other Utah records. None.

Trombicula univari Brennan, 1965

Fig. 393

Distribution. ARIZONA: Antrozous pallidus, Pi-

pistrellus hesperus, Plecotus townsendii (Brennan, 1965).

Utah records. San Juan Co.: P. hesperus.

Seasonal occurrence. Two mites were taken

in September.

Trombicula kardosi Loomis, 1954

Fig. 403

Distribution. KANSAS: Elaphe obsoleta, Sciurtts

niger; UTAH: Garfield Co.: Eutamias umbrinus (Loo-

mis, 1954).

Other Utah records. None.

Trombicula bakeri Ewing, 1946

Fig. 399

Distribution, Apparently not known heretofore

from the United States.
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Utah records. Kane Co.: Peromyscui manicuLtii.'i.

Utah Co.: Citellus amiatus, Dipodomi/s ordii.

Seasonal occurrence. Only three mites were
taken —one each in June, July and August.

Tromhiculu arenicola LoomLs, 1954

Fig. 406

Distribution. COLORADO: Dipodomys ordii,

Neotonui albigula; KANSAS: D. ordii, Muscivora for-

ficata, Perognathus hispidus ( Looini,s, 19.54). NEV-
ADA: Dipodomys merriami, Dipodomys microps,
Onychomys torridus, Perognathus formosus, Perognathus
longimembris, reptiles, Sorex ienellus, Spermophilus
tereticaudus (Allred, 1962. 1963; Goates. 1963; Allred

and Beck, 1964; Allred and Goates, 1964a). NEW
MEXICO: D. ordii, Perognathus jlavus (LoomLs. 19.54).

UTAH: Box Elder Co.: Dipodomys sp., Ncotoma lepida,

Perognathus sp.; Daggett Co.: Pcrogtuithus parvus; Gar-
field Co.: CynoTtujs parvidens; Grand Co.: Perognathus
sp.; Juab Co.: D. microps, P. formosus; MilUird Co.: D.
microps; Sanpete Co.: Peromyscus nuiniculatus; Sevier

Co.: D. ordii ( Brennan and Beck, 1955). Tooele Co.:

D. microps, D. ordii ( Loomis, 1954); P. formosus (Bren-
nan and Beck, 1955); P. longimembris (Woodburv,
1956b); P. parvus (Loomis, 1954); P. maniculatus

(Woodbury, 1956b); sn;ike,s; Uintah Co.: D. or(/ii

(Brennan and Beck, 1955). Utah Co.: Citellus leucurus

(Ho, 1962); D. ordii, P. parvus (Brennan and Beck.

1955); P. maniculatus, Reithrodontomi/s megalotis ( El-

zinga ;md Rees. 1964). Washington Co.: P. formosus,
P. longimembris; Wayne Co.: D. ordii (Brennan and
Beck, 1955.

Other Utah records. Beaver Co.: Perognathus

sp. Box Elder Co.: Perognathus sp. Grand Co.: Pero-

gnathus sp. Juab Co.: P. parvus. Kane Co.: Peromyscus
truei. San Juan Co.: Citellus spilosoma, D. ordii. Wash-
ington Co.: Dipodontys merriami.

Seasonal occurrence. The 653 mites were
taken from February through October, e.xcept

in March. Most were found in August, with

about half as many taken in Julv and October.

Few were taken during the other months.

Comments. Mites of T. arenicola are com-
mon in the southern part of Utah, and about

equally distributed in the Great and Upper
Colorado River basins. Thev are known from

16 counties.

This species apparently prefers pocket mice

of the genus Perognathus as its hosts, although

mites were taken frequently on kangaroo rats,

particularly D. microps. Tlie population index

was 11 to 14 on kangaroo rats, 5 to 21 on pocket

mice, and 1 to 4 on other animals.

In 53 of 68 collections, T. arenicola was the

only mite on its host. It was associated with chig-

gers of other species in seven collections.

Trombicula nioiitancnsis

Brennan, 1946

Fig. 402

Distribution. CALIFORNIA: CHettus beldingi,

Citellus lateralis, Dipodomys heermani (Gould, 1956).
COLORADO: ? host (Brennan and Beck, 1955; Loo-
mis, 1956). KANSAS: Variety of rodents, birds, mid
reptiles (Loomis, 19.56). .MONTANA: Cynomys ludo-

vicitmus, Sylvilagus nuttallii (Brennan. 1946a). NE-
BRASKA: ? host (Brennan and Beck. 1955; LoomLs,
1956). OKLAHOMA:Heterodon playtrhinos, Tadarida
mexicana (Loomis. 1956). TEXAS: C. ludovicianus

(Eads, Menzies, and Miles, 1952). UTAH: Duchesne
Co.: Cynomys leucurus (Brennan imd Beck, 1955).
Kane Co.: Peromyscus truei; Rich Co.: Peromyscus man-
iculatus; Sanpete Co.: P. manictdatus (Allred, 1957d).
Tooele Co.: Peromyscus crinitus (Woodbury, 1956b).

Other Utah records. Box Elder Co.: C. lateralis.

Seasonal occurrence. The single mite was
taken in June.

Trombicula doremi Brennan
and Beck, 1955

Fig. 404

Distribution. UTAH: Kane Q).: Perognathus
longimembris (Brennan and Beck, 1955). Utah Co.: ?

host (Elzinga, 1960), Dipodomys ordii (Ho, 1962).

Washington Co.: Dipodomi/s merriami (Brennan and
Beck. 19.55).

Other Utah records. Beaver Co.: Pcrogtuithus

sp.

Seasonal occurrence. The single mite was
taken in August.

Comments. According to LtK)mis (personal

coiTespondence ) this specimen is aberrant,

having duplicated PL setae on both sides. It

agrees generally with the type description and
compares favorably with a paratyjje.

Trombicula allrecli Brennan

and Beck, 1955

Fig. 405

Distribution. CALIFORNIA: Neotoma sp., Sig-

modon hi-^pidus ( Cknild, 1956). NEVADA: Dipodomys
merriami, Dipodomys microps, Neotoma lepida (Goates.

1963; AUred and Goates, 1964b). TEXAS: LUunys sp.

(Eads, Trevino, and Campos, 1965). UTAH: Washing-
ton Co.: N. lepida (Brennan and Beck, 1955).

Other Utah records. None.

Cheladonta crossi

Lipovsky, Crossley and Loomis, 19.5.5

Distribution. UTAH: Cache Co.: Peromyscus

maniculatus (Lipovsky, Crossley and LoomLs, 1955).

Other Utah records. None.
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KEY TO SPECIES OF LARVAL Eiischocngastiu

1. Tihiala III present (Fig. 2) 2

Tihiala III absent 9

2. Subterminala and parasubterminala present (Fig. 2) 5

Siibterminala and parasubterminala absent 3

3. Genualae II and III ab.sent lacerta. page 52

Genualae II and 111 present — 4

4. One pair of humeral setae (Fig. 2) Itoffniaunac. page 52

Two pairs of humeral setae fiirmani. page 52

5. Genualae II and III present . . 6

Genualae II and III absent utahemis, page 52

6. Sternal setae 2:2 (Fig. 5); palpal claw five-pronged 7

Sternal setae 2:4 or 2:6; palpal claw trifurcate (Fig. 6) 8

7. Palpal laterotibial seta nude (Fig. 6) soiiciniis, page 52

Palpal laterotibial seta branched orcgonensis, page 53

8. Sternal setae 2:4 cordiiemus, page 53

Sternal setae 2:6 ; cynomyicola. page 53

9. Two genualae I (Fig. 2) .- 11

One genuala I 10

10. Palpal claw trifurcate (Fig. 6); laterotibial seta nude or with 1 or 2 branches

(Fig. 6) kind, page 53

Palpal claw five-pronged; laterotibial seta branched decipiens. page 53

11. Genuala III present ^^ 13

Genuala III absent 12

12. Palpal claw trifurcate (Fig. 6); galeal seta nude or forked (Fig. 6)

^ luteodcma, page 54

Palpal claw five-pronged; galeal seta branched (Fig. 4) ... pomerontzi, page 54

13. Subtenninaia and parasubterminala present (Fig. 2) 14

Subterminala and parasubterminala absent fassola. page 54

14. One pair of humeral setae (Fig. 2) 15

Two pairs of humeral setae rotunda, page 54

15. Palpal claw trifurcate (Fig. 6) 16

Palpal claw with four to seven prongs 19
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16. Scutum and cheliceral bases punctate (Fig. 408) 17

Scutum and cheliceral bases impunctate (Fig. 417) 18

17. Sensilla capitate; AL etjual to PL (Fig. 408) radfordi, page .54

Sensilla pyriform; AL shorter than PL (Fig. 413) ohesa, page 55

18. Dorsal setae of two form.s —majority narrow lanceolate, rest of usual form

lanccolata, page 55

Dorsal setae of usual form criceticola, page 5.5

19. Sensilla capitate; AL equal to or greater than PL (Fig. 408) . ladfonli. page .54

Sensilla cordate; AL shorter than PL; scutum and cheliceral bases impunctate

(Fig. 422) sciiiricola, page 55

Euschoengustia laceiia

Brennan, 1948

Fig. 430

Distribution. CALIFORNIA: Citellus heechetji,

Neotoma fuacipes, Perogtuithus californicus, Peromyscus
boylii, Peromyscus maniculatus, Reithrodontomys sp.,

Sceloporus occidentalis, Syhilagus audulxmi ( Brennan,

1948; Brennan ;ind Jones, 1954; Gould, 1956; Jiuneson

and Brennan, 1957). COLORADO:Neotoma albigulu,

Neotoma cinerea, Neotoma mexicana; KANSAS: Cyno-
mys ludovicianus, Neotoma micropus, Sylvilagus florid-

anus ( Loomi.s, 1956). NEVADA: Dipodomijs microps

(Goates, 1963). TEXAS: Liomys sp. (Eads, Trevino

and Campos, 1965). UTAH: Garfield Co.: Neotoma
lepida; Tooele Co.: N. lepida (Brennan and Beck, 1955).

Other Utah records. Duch&sne Co.: Citellus

lateralis.

Seasonal occurrence. Five larvae were col-

lected in Julv and August.

Comments. Chiggers of E. lacerta are known
from both the Great and Upper Colorado River

basins. They have been found in onlv three

counties.

This species has been taken from a variety

of hosts, but more commonly from Neotoma spp.

than from others.

Euschoengustia Itoffiiiannue

Could, 19.56

Fig. 433

Distribution. CALIFORNIA: Citellus lateralis

(Gould, 19.56). COLORADO: Neotoma mexieana

(Finley, 1958), UTAH: Sevier Co,: C. lateralis (Bren-

nan and Beck, 1955).

Other Utah records. Beaver Co.: C. lateralis.

Sanpete Co.: C. lateralis. Summit Co.: Oehotoiui prin-

ce ps.

Seasonal occurrence. A total of 105 larval

E. hoffmanriae was collected in June and August.

Greatest numbers were found in June.

Comments. Specimens were found most

commonly in southwestern Utah in the Great

Basin. This species is known from only four

counties.

Most collections and greatest numbers of E.

hoffmanae were taken from the squirrel, C
lateralis.

In tliree of its five collections, E. hoffmannae
was associated with chiggers of other species.

In one collection it was the only mite on its

host.

Eu.^c)ioengastia fiirmani Gould, 19.56

Fig. 432

Distribution. CALIFORNIA: Citellus leueurus,

Neotoma lepida, Perognathus californicus, Reithrodon-

tomys megalotis (Gould, 1956). UTAH: Washington

Co.: N. lepida (Brennan and Beck, 1955).

Other Utah records. None.

Euschoengastia utahensis

Brennan cUid Beck, 19.55

Fig 426

Distribution. NEVADA: Neotoma lepida (AUred

and Goates, 1964b). UTAH; Juab Co.: N. lejnda

(Brennan and Beck. 19.55).

Other Utah records. Wasliington Co.: Pero-

gnathus formosus.

Seasonal occurrence. A single chigger was

collected in April.

Euschoengastia soricintis

Gould, 19.56

Fig. 425

Distribution. CALIFORNIA: Sorex palustris,

Sorex trowbridgii ((knild, 19.56).
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Utah records. One chigger was taken from Ocho-
toiui pnnccps in llt;ih County in August.

C^oniments. Looinis (personal correspond-

ence) indicated that the Utah specimen is simi-

lar to .wricimis from California, hut the sensilla

is a different shape. Tliis mav represent an

undeserihed species, but is here tentatively rele-

gated to E. soricinus.

Etiichocngustia orco^onensis

(Ewing), 1929

Kig. 428

Distribution. CALIFORNIA: CitL'Uui, heldiugi.

Citellus lateralis, Eutamias townsendii, Microtiis califor-

nicus (CIoulcl, 1956); Ncurotrichus sp. (Jameson and
Brenniui. 1957 ) ; Sorex pacificus, Sorex palustrui, Sorex

towhridgii, Tumuisciurus douglasii; MONTANA: PiJca;

OREGON: Mole (Gould. 1956). UTAH: Cache Co.:

Peromt/scus maniciilutus; Iron Co.: Ocliotonu princeps,

Sorex ohscurus; Sevier Co.; Microtus sp.; Ut;ih Co.: O.
princeps; Wayne Co.: O. princips; WASHINGTON:?

host (Brennan and Beck, 1955).

Other Utah records. Beaver Co.: Microtus longi-

caudtis. O. princeps. Bo.\ Elder Co.: M. longicattdtis,

Perogtuithus parvus. Duchesne Co.: P. numieulatus. Se-

vier Co.: Eutamias quadrivittatus.

Seasonal occurrence. A total of 226 larval

E. orpgonen,si.$ was collected in June, July,

August and November. Greatest numbers were
taken in July.

Comments. Chiggers of this species are com-
mon in the Great Basin. Tliev are known from
eight counties.

This species is most closelv associated with

the pika, O. princeps, and other hosts such as

slirews and voles living in a similar habitat.

In seven of 14 collections E. oregonen.?i.? was
the only mite on its host. In five collections it

was associated with chiggers of other species.

Euschoengastia cordiremus

Brennan, 1948

Fig. 429

Distribution. CALIFORNIA: Citellus heldingi,

Marmota sp. (Gould, 1956). MONTANA: Citellus

lateralis, Peromijscus maniculatus (Brennan, 1948)
NEN'ADA: ? liost, P. maniculatus (Brennan ;uid Beck,

1955; AUred and Goates, 1964a). UTAH: Cache Co.:

P. maniculatus (Brennan and Beck, 1955). Utah Co.:

P. maniculatus (Ash, 1963).

Other Utah records. Box Elder Co.: C. lateralis,

Perogtuithus parvus.

Seasonal occurrence. Si.xteen larval E. cor-

diremus were taken in June, July and October.

Comments. Mites of this sj>ecies are known

only from three counties in northwestern Utah in

the Great Basin.

In its tliree collections, E. cordiremus was
associated each time with mites of a different

species of Euschoengastia and with other meso-
stigmatids.

Euschoengastia cijnomt/icola

Crossley and Lipovsky, 19.54

Fig. 423

Distribution. NEBRASKA: Ct/nomi/s ludovician.

us; KANSAS: Citellus tridecemlineatus. C. ludovician-

us, Perognathus hispidus (Crossley and Lipovsky, 1954).

Utah records. ^a>i Juan Co.; Citellus spilosoT7ui.

Seasonal occurrence. Nine mites were col-

lected in May.

Euschoengastia land Brennan

and Beck, 195.5

Fig. 419

Distribution. NEVADA: Peronn/scus maniculatus

(Allred and Goates, 1964a). UTAH:' Box Elder Co.:

P. maniculatus, Reithrodontomt/s megalotis; Uintah Co.:

P. maniculatus (Brennan and Beck, 1955).

Other Utah records. Utah Co.: Ochotona prin-

ceps.

Seasonal occurrence. Two specimens were
taken in July.

Comments. This species has been taken from

both the Great and Upper Colorado River basins.

Euschoengastia decipiens

Gould, 1956

Fig. 431

This species is very similar to Euschoengastia

radfordi and may prove to be synonymous with

it. The two are differentiated by the presence

of two genualae I on radfordi and one genuala

I on decipiens. In a series of chiggers taken

from Leptis californiciis in southern Utah, four

mites possess two genualae I and two have one

genuala I.

Distribution. CALIFORNIA: Perognathus par-

vus (Gould, 1956). NEVADA: ? host, Dipodomys
merriami, Dipodomys microps, Perognathus formo.ius,

Perogtuithus longimemhris, P. parvus ( Brennan and
Beck, 1955; Allred, 1963; Goates, 1963; Allred and

Goates. 1964a). OREGON: ? host (Brennan and
Beck, 1955). UTAH: Box Elder Co.: Lcpus calif orni-

cus; Cache Co.: Peronn/scus tnaniculatus; Duchesne Co.:

Citellus lateralis; Garfield Co.: C. lateralis; Tooele Co.:

Neotowa lepida; Utah Co.: Dipodomys ordii, P. parvus;

Washington Co.; D. merriami, P. formosus, P. longimem-
hris (Brennan and Beck, 1955).



54 3bigham Young Univehsitv Science Bulletin

Other Utah records. Box Ekltr Co.: P. numku-
liitus. Sijlvilagus idahoensh. Daggett Co.: Pcrornyscus

truei. Juab Co.: L. calijornicus, Sijlvilagus auiluhonii.

Kane Co.: D. ordii, N. lepida, P. parvus. S;in JuiUi Co.:

P. nianicuUitus. Sanpete Co.: C. lateralis, Erethizon dor-

mtiim. Utah Co.: D. microps, P. maniculatus, Sylviligus

mitUillii. \Va.shington Co.: L. calif amicus, Ferojmjsctts

crinitus, Perorni/scus ereiiiicus, S. audulionii.

Seasonal occurrence. A total of 1,129 larval

£. decipiens was collected. Mites were found

during February through June, and in August

and November. Greatest numbers were taken

in February, March and April.

Comments. Mites of E. decipiens are known
from the Great and Upper Colorado Riv^r Basins

in 12 counties in Utah.

ThLs species has been taken from a variety

of rodents, but the majority of the collections

were as follows: 28% from Dipodomtjs spp., '25%

from rabbits, 242 from Pcrognathus spp., and

11% from Pcromi/scus spp. Twenty percent of

the collections were from D. ordii. and 15f from

L. californictis.

In 32 of 55 collections, £. dccipiem was the

only mite on its host. In only seven collections

was it associated with other species of chigger

mites.

Eitschocngd.'itia pomeiantzi

Brennan and Jones, 19.54

Fig. 416

Distribution. CALIFORNIA: Citetlus heecheyi,

Citcltus lateralis, Microtus califomicus, Mus niusculus,

Neotoma fu.scipes, Perognathus califomicus, Peromyscus

bot/lii, Peromyscus califomicus, Peromyscus maniculatus,

Peromyscus truei. Tamiasciurus douglasii ( Brennan and

Jones, 1954; Gould, 1956). NEVADA; ? ho.st; UTAH:
Garfield Co.: Eutamias umhrinus (Brennan ;uid Beck,

19.55).

Other Utah records. Garfield Co.: P. manicu-

latus, P. truei.

Seasonal occurrence. The 49 mites were

taken in June.

Comments. This species is known in Utah

from only one county.

Euschocnga.^tia fa.'ioUa

Brennan and Beck, 1955

Fig. 414

Distribution. NEVADA: Eutamias dorsalis, Neo-

toma lepida, Perognathus parvus (Allred, 1963; Allred

and Goates, 1964a, 1964b). UTAH: Washington Co.:

N. lepida (Brennan and Beck, 1955).

Other Utah records. None.

Eit.ichocito(istkt hiteodema

Brennan, 1948

Fig. 420

Distribution. CALIFORNIA: Marmota fUnivcn-

tris (Gould, 1956). IDAHO: M. flaviventer (Brennan.

1948). MONTANA:Citcllus cotumhianus, M. flaviven-

ter, Tamiasciurtis Inuhonicus ( Brenmui. 1948). UTAH:
Beaver Co.; M. flaviventris (Allred, 1961). Cache Co.:

Peromyscus maniculatus (Brennan and Beck, 1955).

Utah Co.: P. nuwiculatus (Ash, 196.3).

Other Utah records. Duchesne Co,: Citellu.-, lat-

eralis.

Seasonal occurrence. A total of 114 larval E.

hiteodema was collected during January, June,

and from September through November. Great-

est numbers were found in June.

Comments. Mites of this species have been

found in both the Great and Upper Colorado

River basins, but are more common at the

northerly latitudes. They are knowm from only

four counties.

In seven of its ten collections, E. hiteodema

was associated with chiggers of other species.

In two instances it was apparently the only mite

on its host.

Etischoengaslia rotunda

Bremian and Beck, 195.5

Fig. 411

Distribution. UTAH: San Juan Co.; Ochotonu

princeps (Brennan and Beck, 1955). Utah Co.: Pero-

myscus nianiculatu.<i (Ash, 196.3).

Other Utah records. None.

Eu.schoengastia ladfordi

Brennan and Jones, 19.54

Fig. 408

Eu-tehoengastia deci})iens {Gould, 19.56) may
be synonymous with this species. Refer to com-

ments imder E. decipiens.

Distribution. CALIFORNIA: Variety of rodents

and birds (Brennan ;ind Jones, 1954); Jivm&son ;md

Brenmui, 19.57). IDAHO: ? host; MONTANA: ?

host (Brennan and Beck, 19.55). NEVADA: Dipodomys

mcrriami, Dipodomys microps, Ncotonui lepida ( Go;ites,

1963; Allred and Goates, 1964b). OREGON; ? host;

UTAH: Garfield Co.: Erethizon dortatum; Tooele Co.:

]unco caniceps (Brennan ;ind Beck. 1955); Peromyscus

crinitus (Woodbury 19.56b). Utah Co.: D. microps (Ho.

1962); Peromyscus maniculatus, Reithrodontomys mega-

lotis (Elzinga and Rees. 1964). Washington "Co.: N.

lepida (Brennan and Beck, 1955).

Other Utah records. Box Elder Co.: Lepus cali-

fomicus, Si/hilagus idahoensis. Juab Co.; D. microps.
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Tooele Co.: N. IcpUla. Utiih Co,: Duma hemionus, Dipo-
(lomys ordii. Washington Co.: Perognathus formosus.

Pcromyscus ercmicus.

Seasonal occurrence. A total of 97 larval

mites wa.s collected in Febniary, March, April,

Mav, June and December; thev were most
abundant in Miirch.

Comments. Mites of this species are more
common in the northern part of Utah, but were
taken about equally from the Great and Upper
Colorado River basins. Thev are known from

si.v counties.

In four of its 12 collections, E. radfurdi was
the only mite on its host. In seven collections it

was associated with chiggers of other species.

Euschoengastia obesa Brennan

and Beck, 19.S5

Fig. 41.3

Distribution. NEVADA: Ncotoma lepidu (AUred
iind Goates, 1964b). UTAH: Duchesne Co.: Cynomijs
IcucuTus; Tooele Co.: Perogtiathm- formosus; Utah Co.:

Peromyscus maniculatus; Wayne Co.: P. maniculutus

(Brennan and Beck, 1955).

Other Utah records. J'^m lnii" Co.: P. mcmicu-
lutus. Tooele Co.: P. maniculatus.

Seasonal occurrence. The two collections in

September and October totaled 66 mites.

Comments. Mites were taken from both the

Great and Upper Colorado River basins. Mites

of this species are known from five counties.

In both collections, E. obesa was the onlv

mite found on its host.

Euschoengastia lanceolatu

Brennan and Beck, 1955

Fig. 417

Distribution. UTAH: Washington Co.: Neotoma
U'pida, Peromyscus eremicus (Brennan and Beck, 1955).

Other Utah records. None.

Euscliucngcislia crivcticola

Brennan, I94S

Fig. 409

In the specimens from Utah there is con-

siderable variation in the shape of the scutum.

This is true for mites taken from the same host.

Distribution. CALIFORNIA: Variety of rodents

(Brennan and Jones, 19.54; Gould, 1956; Jameson and
Brennan, 19.57; Loomis and Bunnell, 1962). COLO-
RADO: Variety of rodents ( Ltximis, 1956; Finlev, 1958).

IDAHO; Citellus lateralis (Brennan. 1948). KANSAS:
Variety of rodents (Loomis. 1956). MONTANA:Pew.
my.tcus manicuUtlus ( Brenn;ui 1948). NEVADA:
Neotoma lepida, Onychomi/s torridus. Perognathus for-

mosus, Perogmithus parvus. P. maniculatus, Sorex tctwl-

lus (Allred, 1962, 1963; AUred and Ck)ates, 1964a,

1964b). UTAH: Box Elder Co.: P. maniculatus; Car-
bon Co.: P. maniculatus: Daggett Co.: P. maniculatus;

Duchesne Co.: P. maniculatus; Emerv Co.: P. manicu-
latus; Garfield Co.: P. maniculatus' (Allred, 19.54a).

Juab Co.: N. lepida (Brennan and Beck, 1955). Kane
Co.: P. maniculatus; Sevier Co.: P. maniculatus (Allred,

1954a). Tooele Co.; Dipodomys microps (Ho, 1962);

N. lepida, P. formosus (Woodbury, 1956b), P. manicu-

latus (Brennan and Beck. 1955), P. truei ( Wixxlbury
19.56b), Reithrodontomys megalotis (Ho, 1962). Utah
Co.: D. microps (Ho, 1962); Dipodomys ordii (Bren-

nan and Beck, 1955); Peromyscus boylii, P. maniculatus

(Allred, 19.54a); R. megalotis ( Elzinga and Rees, 1964).

Washington Co.: N. lepida (Brennan and Beck, 1955);

Peromyscus eremicus; Wayne Co.: P. maniculatus (All-

red, 1954a). WYOMING:Variety of rodents ( LfKimis,

1956).

Other Utah records. Beaver Co.: Citellus later-

alis. Duchesne Co.: C. lateralis. Grand Co.: P. manicu-

latus. Kane Co.: N. lepida. Salt Lake Co.: Citellus ar-

matus. San Juan Co.: P. maniculatus. Summit Co.:

Ochotona princeps. Tooele Co.: Citellus townsendii.

Utah Co.: O. priticeps. Wasatch Co.: P. maniculatus.

Seasonal occurrence. A total of 263 larval

E. criceticola was collected. Mites were found

everv month of the year, but were more fre-

quently taken in May, June, August and De-

cember.

Comments. Chiggers of E. criceticola are

distributed over the northern and southern parts

of Utah and in the Great and Upper Colorado

River basins. They are known from 19 counties

of the state.

Peronnjscus spp. were the hosts for tliis chig-

ger in 66? of the samples, and 60? of these

were from P. maniculatus.

In 24 of its 41 collections, E. criceticola was

the only mite on its host. In 13 collections it was

associated with cliigger mites of other species.

Eu.ichocngastia sciuiicola

(Ewing), 192.5

Fig, 422

Distribution. CALIFORNIA: Citellus heccheyi.

Citellus lateralis, Eutamias townsendii, Lepus californi-

cus, Marmota flaiiientris, "mouse," Peromyscus manicu-

latus (Gould 1956; Jameson and Brenn;m, 1957),

IDAHO: ? host, "chipmunk" (Brennan ;md Beck, 19.55;

Farrell, 1956). MONTANA:? ho^t, Sciurus hudsonicus

(Brennan and Beck, 19.55. Gould, 19.56). NEWMEXI-
CO: ? host (Brenn;m and Beck, 1955). UTAH: Cache

Co.: Eutamias umbrinus; Duchesne Co.: Tamia.iciurus

hud.wnicus (Brennan and Beck, 1955). Garfield Co.:

P. maniculatus (AUred, 19.57d). Sanpete Co.: Citellus
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arviatui, C. luteralis; Sevier Co.: C. lateralis ( Brt-nniui

and Beck, 1955). Tooele Co.: P. manicitlatus (AUred,

1957d); Reithrodontomijs megalotis (Woodbury, 1956b).
Utah Co.: Citelltis variegattis ( Brennan and Beck, 1955).

Other Utah records. Beaver Co.: C. Utteralis, M.
flaviventris. Bo.\ Elder Co.: C. lateralis. Carbon Co.: C.

lateralvs, M. flaviventris. Duchesne Co.: Ochotona prin-

ceps. Summit Co.: Etitamia.'i minimu.i'. Utah Co.: C.

armatus, E. minimti.s, O. princeps, P. maniculatus

.

Seasonal occurrence. A total of 209 larval

E. sciuricola was collected from May through

September. Greatest numbers were found in

June and July.

Comments. Chiggers of this species are com-
mon in northern Utah and in the Great Basin.

They are knov\ai from 1 1 counties.

This species is most frecjuently associated

with squirrels of the genus Spermophilus (

=

Citellu.'i). Also they are found frequently on
other rodents, such as chipmunks, pikas and
marmots, which live at high elevations in moun-
tainous areas.

In 11 of 22 collections, E. sciuricola was the

only mite on its host. In all other collections ex-

cept one it was associated with chiggers of other

species.

Tetranychidae Donnadieu, 1875

Fig. 598

Mites of this family are important parasites and pests of plants. Their accidental occurrence on

mammals in our studies likely resulted from the mammal's close association with plants.

Cheyletidae Leach, 1811

Fig. 598

Mites of this family are predaceous, and likely are associated with the fauna in the nests of

small mammals. They were found occasionally in our studies, but unlikely as parasites of the

mammals.

TAIILE 2. MITE-HOST RELATIONSHIPS IN UTAH.

Hosts indicated with an asterisk ;u-e those on which the mite was found most frequently. Where applicable,

the percentage of animals infested is designated. Species not marked with an asterisk or percentage seldom were

infested, represent previous records from Utah for which the infestation rate is not known, or were taken in in-

sufficient numbers to warrant designation. Names of hosts are as indicated in collection records or literature refer-

ences. For a revised listing of these, see Table 3.

Androhelaps leviculu.<,

Citellus arrruitwi

Citellus lateralis

Dipodomys ordii

°Om/chomys leucogaster 3%
'Pcrognathus apache 8%
" Perognailius formosus 3%

Perognatlvus parvus

Peromyscus crinitus

Peromyscus maniculatus

Bemia marita

Perognathus longimembris

Brevlsterna montanus
Eutamiwi quadrivittatus 3%

Brevisterna utahensis

Citellus variegatus

Dipodomys merriami

Lepus californicus

'Mus musculus 5%

'Neotoma cincrea 12%

'Neotoma lepida \\%

Onychomys leucugaster

Perognathus formosus

'Peromyscus boy Hi 7%

Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

Peromyscus trtiei

CJiatia ochotona

Neotoma cinerea

Peromyscus maniculatus

Chatia setosa

Ochotona princeps

Peromyscus maniculatus

Dernuinyssus hecki

Eutamias quadrivittatus

Lepus californicus

Marmota flaviventris

Neotoma alhigula

'Neotoma lepida

Peromyscus hoylii

"Peromyscus crinitus

Pcrom i/scus ercm icus

Peromyscus maniculatus

Pcronuj.'icus truei

Dermanyssus gallinae

Neotoma lepida

Onychomys leucogaster
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Pcroiin/scus crinittis

Dermanyssus sanguineus

Pemmyscus ercmicus

Rattus norvcgicus

EubruchylaeUips circtihiris

Lcpus califoniicus

Neotoma lepicla

Perognathus tongimembris
Perogtwthus parvus

'Peroniyscus hot/lii

Peromyscus crinitus

Pemmyscus ercmicus

Peromyscus manicutatus

'Peromyscus tniei

Si/h'ihgus uudubonii

Eubrachylaelaps crowei

"Onychomys leucogaster

Perognathus sp.

Eubrachylaelaps dehilis

'Corynorhi/ms rafinesque

Microtus langicuudus

Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

Peromyscus truei

Rcithrodontomi/s megalotis

Eubrachylaelaps hotlisteri

Neotoma lepida

Perognathus parvus

'Peromyscus crinitus

Peromyscus ercmicus

Peromyscus maniculatus

Peromyscus truei

Eulaelaps stabularis

Citellus armatus

Microtus sp.

Peromyscus maniculatus

Rattus norvegicus

Euschoengastia cordiremus

Citellus lateralis

Perognathus parvus

Peromyscus manicxdatus

Euschoengastia criceticola

Citellus armatus

Citellus lateralis

Citellus townsendii

Dipodomys microps

Dipodomys ordii

Neotoma lepida

Ochotona princeps

Perognathus formosiis

'Peromyscus boylii

Peromyscus eremicus

Peromyscus maniculatus

Peromyscus truei

Reithrodontomys megalotis

EuscIioengastUi cynomyicola

Citellus spilosonui

Euschoengastia decipiens

Citellus lateralis

Dipodomys merriami
Dipodomys microps
Dipodomys ordii

Erethizon epixanthum
Lepus califoniicus

Neotoma lepida

Perognathus formosus
'Perognathus longimend>ris

Perognathus parvus

6%

Peromyscus crinitus

Peromyscus eremicus
Peromyscus maniculatus
Pcronu/scus truei

'Sylvikigus audubonii 1%
'Sylvilagus idahoensis \'2%

'Sylvilagus nuttallii 5%
Euschoengastia fasolla

Neotoma lepida

Euschoengastia furmani
Neotonui lepida

Euschoengastia hoffmanrvje

Citellus lateralis

Ochotona princeps

Euschoengastia lacerta

Citellus lateralis

Neotoma lepida

Euschoengastia lanei

Ochotona princeps

Peromyscus maniculatus

Reithrodontomys megalotis

Euschoengastia lanceolata

Neotoma lepida

Peromyscus eremicus

Euschoengastia luteodema
Citellus lateralis

Marmota flaviventris

Peromyscus maniculatus

Euschoengastia obesa

Peromyscus maniculatus

Euschoengastia oregonensis

Eutamias quadrivittatus

Microtus longicaudus

'Ochotona princeps 5%
Perognathus parvus

Peromyscus maniculatus

Sorex obscurus

Euschoengastia pomeruntzi

Eutamias umhrinus
Peromyscus maniculatus

Peromyscus truei

Euschoengastia radfordi

Duma hcmionus
Dipodnmtis microjis

Dipodomys ordii

Erethizon dorsatum

Lepus culifornicus

Neotoma lepida

Perognathus formosus
Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

Reithrodontomys megalotis

'Sylvilagus idahoensis 6%

Euschoengastia rotunda

Peromyscus maniculatus

Euschoengastia sciuricohi

Citellus armatus

'Citellus lateralis 5%
Citellus variegatus

Eutamias minimus
Eutamias umhrinus
Marmota flaviventris

'Ochotona princeps 5%
Peronu/scus maniculatus

Reitljrodontomys megalotis

'Tamiasciurus hudsonicus 6%
Euschoengastia soricinus

Ochotona princeps
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EtischoengastUi utahcusis

Neotoma lepida

Perogiuitluis formosus

Gahrliepia amcricuna

Eutainkis iimbrinus

Haemogarnasus alaskensis

Blurina hrcvicauda (probably Sorex sp.)

Microtus longicaudus

Ochotona princepi

Pcromyscus maniculatus

Xapus princeps

Haemogarnasus amhulans

Citclhts armatus

Citelhis lateralis

Clethrionoviys gapperi

Dipodomys ordii

Eutamias iimbrinus

Glaucomys sabrinus

Microtus longicaudus

Microtus montanus

Mus musculus

"Neotoma cinereu 12%

Neotoma lepida

Oclwtona princeps

Omjchomys leucogaster

Perognathus parvus

Pcromyscus maniculatus

Peromyscus truei

Tamiasciurus hudsonicus

Thomomys hottac

'Thomomys talpoides 5%

°Zapus princeps 6%

Haemogarnasus Uponyssoides

Bhrina brevicauda (probably Sorex sp.

Microtus longicaudus

Haenwgamasus longitarsus

Microtus longicaudus

Peromyscus maniculatus

Thomomys talpoides

Haemogarnasus pontiger

Eutamias quadrivittatus

Neotoma lepida

"Peromyscus boylii 7^

Peromyscus eremicus

Peromyscus maniculatus

Haemolaelaps casalis

Citellus lateralis

Dipodomys merriami

"Mus musculus 5X

Neotoma lepida

"Peromyscus boylii 7%

Peromyscus crinitus

Peromyscus maniculatus

Peromyscus truci

Rattus norvegicus

"Thomomys bottae 10%

Thorrwmys talpoides

Haemolaelaps g^(>llllJs

Omjchomys leucogaster

Haemolaelaps glasgowi

"Citellus armatus 10^

"Citellus lateralis 15%

"Citellus leucurw 10%

Citellus richardsonii

Citellus townscrulii

Citellus trideccrn tincatns

"Citellus variegalus 24%

"Cynomys leucurus 35%

"Dipodomys merriami 10%

Dipodomys microps

Dipodomys ordii

Eutamias minimus
Eutamias quadrivittatus

Lcpus californicus

Mcirmota flat ii ciitrh

"Microtus longicaudus

Microtus mexicanus

'Microtus montanus

Microtus permsylvanicus

"Mus musculus

Neotoma cinerea

"Neotoma lepida

Ochototui princeps

"Onychomys leucogaster

Onychomys torridus

Perognathus formosus

Perognathus longimemhris

Perognathus parvus

Peromyscus boylii

Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

"Peromyscus truei

Rattus norvegicus

Reithrodontomys megalotis

Siilvilagus auduhonii

Tamiasciurus hudsonicus

Thomomys hottac

Thomomys talpoides

TAifnts princeps

Hirstionyssus afjinui

Eutamias minimus

Perognathus formosus

Peromyscus truei

Hirstionyssus hisetosus

Neotoma lepida

Hirstionyssus femu talis

Citellus armatus

"Mustela frenata

Neotoma lepida

Peromyscus eremicus

"Thomomys bottae

Thomomys talpoides

Hirstiorujssus geornydis

Neotoma lepido

Hirstiorujsstis hilli

Dipodomys ordii

Neotoma lepida

Onychomys leucogaster

Perognathus flavus

Perognathus longimembris

Perogruithus parvus

Perorn i/scus eremicus

Peronryscus m<iniculatus

Hirstiorujssus incomptus

Citellus varicgatus

Citellus leucurus

Dipodomys merriami

"Dipodomys microps

"Dipodomys ordii

Microtus longicaudus

Neotoma lepida

Perognathus longimembris

Perognathus parvus

Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

Rattus norvegicus

19%

6%
9%
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ReitIirodontonn/.\ iiu'iidtolis

Hirstioiiysxu.s i.sabcllii'.ti.s

Citelltis armiitiis

Eutumids (luudriiittatii.s

°Microtu>i longUdiiilus 4%
'Microtus moiitaiiii.s 6%

Microtua pcnnsi/lvaniciis

Ochotoua prince/is

Om/chornt/n torridus

Pt'romiiscii.s iinmiculutus

Phciutcomijs inlirmedius

Reithrodoutomy.i megalotis

Thomomi/.t talpoidcs

Hirstionyssiis ncotonuie

Dipodomi/s ordii

'Neotomo cincrcu 6%

Neotoma lepidu

PerognatJius jmrvus

Peromt/scus maniculatus-

'Peroniyscus truci 4%

Thomomijs tulpoides

Hintionyssus slajjordi

Spilog^idc gracilis 10%

Hirstiomjss-us triucinithiis

Citellus leucunis

Dipodomys merriumi

'Dipodonu/s microps 10%

"Dipodomys ordii 6%

Lcpus C(difornicus

Neotoma lepidu

Perogruithus formosus

Perognatlnis longirnemhris

Peromyscus crinHus

Peromyscus eremicus

Peromyscus miiniculatiis

Rutttis nonegicuf-

Reithrodontoinijs megalotis

Hirstionyssus thomomys
Thomomys talpoides 3%

Hirstionyssus longiehelae

"Thomomys talpoides 3%

Ochotoua i)riiiceps

Hirstiouysstis punctatus

Eutamius minimus

Eutamius quadrivittutus

Olaucoimjs sahrinus

Peromyscus maniculutus

Hirstionyssus tarsalis

Peromyscus maniculutus

Hirstionyssiis torus

Seiurus aherti

Hirstionyssus puhistris

Sorex palustris

Hirstionyssus angustus

Citellus armatus

Hirsiionyssus eutamiue

"Eutamius ipwdriiittatus 3%

Reitlirodontomys megalotis

Hirstiimyss-us utahcnsU:

Citellus armatus

Citellus lateralis

Citellus tridecendiiiealus

Dipodomys ordii

"Eutamiai minimus 5%

"Eutamius (puidrii ittatus 122

Neotoma lepid^i

Perognathus longimend>ris

Peromyscus crinitus

Peromyscus municidatiis

Peromyscus truei

Reithrodontomys megalotis

Thomomys talpoides

Hirstionyssus invaginatus

"Citellus armatus

"Mus musculus

Thomomys talpoides

Hypoaspis gurahensis

Peromyscus maniculutus

Thomomys talpoides

Hijpoaspis luhrica

Citellus lateralis

Citellus spilosoma

Peromyscus manicidutus

Rattus norvegicus

Thomomys hottae

Ichoronyssus rohustipes

Tadurida mexicana
Ischyropoda armatus

Citellus varicgatus

Dipodomys merriami

"Dipodomys microps

Dipodomys ordii

Erethizon epixanthum

Lepus californicus

Myotis californicus

"Onychomys leucoguster

Onychomys torridus

Perogruithus flatus

"Perognathus formosus
Perognathus longimemhris

Perognathus parvus

Peromyscus manicukitus

Peromyscus truei

Ischyropoda furmani
Dipodomys ordii

Microdipodops niegacephalus

Neotoma lepida

Onychomys leucogaster

Perognathus longimemhris

Peromyscus inaniculatus

Kleenwnia sp.

Citellus lateralis

Dipodomys microps

Dipodomys ordii

Eutamius minimus
"Onychomys leucogaster

Perognathus formosus

Perognathus longimemhris

Perognathus parvus

Peromyscus crinitus

Peromyscus maniculutus

Luelaps kochi

Dipodomys ordii

Eutamius minimus
Eutamius quadrivittutus

"Mierotus longicaudus

° Aticrotus montanus
Mierotus pennsylvanicus

Phenacomys intermedius

Laelaps multispinosus

Ondatra zibethicus

Peromi/scus manicutalus

Laelaps niiltallii

Peromi/scus maniculalus

Laelaps iiicitis

Eutamius quadrivittutus

Mierotus longicaudus

Mierotus montanus

21%
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Pcromy.scus niuiticuliitii),

LeewenJwekia umericana

BUirina sp. (probably So/ex sp.

Peromyscus maniculatus

Scupanus- sp.
(

probably Sorex s

Listrophonis sp.

Dipodomys ordii

Perognathns formoxu^

Perognathus hngimembris
Peromi/scus maniciihituti

Macrochcles sp.

Citcttus armutus

Dipodomys ordii

Marmota flaviventris

°Mus musculus
Onychomys torridus

Perognathus hngimembris
Peromyscus maniculatus

Reithrodontomys megalotis

Thomomys hottae

Thomomys talpoides

Zapus princeps

Myobia .sp.

Neotoma Icpida

Myocoptes sp.

Peromyscus maniculatus

Reithrodontomys megalotis

Myonyssus montanus
Ochotona princeps

Odontacarus hirsutus

°Mus musculus

"Neotoma cinerea

Neotoma lepida

Odontacarus linsdalei

Dipodomys microps

Dipodomys ordii

Neotoma lepida

Perognathus formosus

Perognathus parvus

Peromyscus maniculatus

Odontacarus micheneri

Neotoma cinerea

'Neotoma lepida

Onychomys torridus

Perognathus parvus

Sylvilagus sp.

Omithonysstds aridus

Citellus leucurus

Ornithonyssus hacoti

Citellus tounscndii

Dipodomys ordii

Eutaniias minimus

Neotoma lepida

Perognathus parvus

Peromyscus boylii

Peromyscus crinitus

Peromyscus eremicus

Peromyscus maniculatus

'Peromyscus truci

Rattus norvegicus

OrnitJtonyssus sylviarum

Marmota flaviventris

'Sylvikigus nultallii

Paraxpinturnix globosus

\l If Otis sp.

Radfordiu bachai

Dipodomijs ordii

Radfordia lemnina

Peromyscus maniculatus

5%

Radfordia subuliger

Peromyscus maniculatus

Reithrodontomt/s 7ncgalotis

Spinlurnix orri

Antrozous pallidas

Steatonyssus antrozoi

Corynorhinus rafinesquii 6%

Trombicula allredi

Neotoma lepida

Trombicula arenicola

Citellus leucurus

Citellus spilosoma

Cipiomys parvidens

Dipodo/nys merriami

'Dipodomys microps 5'Jf

Dipodomys ordii

Neotoma lepida

'Perognathus formosus 20i?

Perognathus hngimembris
Perognathus parvus

Peromyscus maniculatus

Peromt/scus truei

Reithrodontomijs megalotis

Tromhicuhi bakeri

Citellus armatus

Dipodomys ordii

Peromyscus maniculatus

Trombicula belkini

Citellus hteralis

Citellus leucurus

Clethrionomys gapperi

Dipodomys ordii

Peromyscus truei

Trombicula californiea

Citellus armatus

Clethrionomys gapperi

Microtus hngicaudus

Peromtiscus maniculatus

Zapus princeps

Trombicula doremi
Perogiuithus longimembris

Dipodomys merriami

Dipodomys ordii

Trombicula esoensis

Peromyscus nuinicukitus

Trombicula harperi

Citelhts armatus

Citellus lateralis

'Clethrionomys gupperi 6?

Eutamias mininuis

Human
Marmota flaiivciilris

'Microtus longieaudus 5'i

Microtus montanus
Ncotonui lepida

'Ochotona princeps 26%

Onychomys leucogustcr

Perognathus panus
Peromt/scus inanieulatus

'Zapus princeps- 6%

Trombicula hoplai

CitcUus leucurus

Neotonui lepida

Perognathus apache

Perognathus fxirvus

Peromyscus truei

Trombicula jewetti

Peromyscus manicidatus

Trombicula kardosi
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EutuniUis iimltrinus

Troiiihicuhi iiiotitanensis

Citcllti.i hitcralis

Ct/nomys leucurus

Peromyscus crinitus

Peromyscus truci

Peromyscus niajiicukitus

Trotnhicula myotis

Bat

Mtjotis culifomicus

Peromyscus iiutnicuUitus

TrombicuUi juinamcnsis

Neotonia lepida

Peromyscus maniculatus

Tromhiculii potosina

Perogiuithtis parvus

Neotoma Icpidu

Microtus loiif^icuudus

Tromhiculu sargenti

Neotoma lepida

Tromliicuhi sid>signatii

Reithrodontomys mcgulotis

Troinhicula univari

PipistreUus liesperus

Wluirtoma perplexa

Autrozous pallidus

Myotis calif nrnicus

ZumpticUu bukcri

Citellus armatus

Eutamias quadrivittatus

TABLE 3. HOST-MITE RELATIONSHIPS IN UTAH.

Mites indicated with an asterisk are those which were found most frequently on the host. Where applicable,

the order of those so marked is designated, number one being most common. Species not marked with an asterisk

occurred about equally or with insufficient frequency on the host to warrant frequency designation. Names of

hosts enclosed within parentheses are as designated by Hall and Kelson (1959).

Antrozous pallidus

Spiiiturnix orri

Whcirtonia perplexa

Bat

Troinhicula ini/oth

Wliartonia perplexa

Citellus armatus ( = Spermojthilus armatus)

Amlrolaelaps leviculus

Eulaelaps stahulark

Euschoengastia criceticola

Euschoengastia sciuricola

Haemogamasus amhulans
'Haemolaelaps glasgowi 1

Ilirstioni/ssus angustus

llirstiout/ssus femuralis

"Hirstionyssus invagmatus 2

Hirstiomjss-us isabellinus

Hirstionyssus utuhensis

Macrochcles sp.

Trom]>icula bukcri

Trombicula califoniica

Tromhiculu bar peri

ZumpticUa bakiri

Citellus lateralis ( —Spermophilus lateralis)

Androlaelaps leviculus

Euschoengastia cordiremus

Eusclioengustia criceticola

Euschoengastia deci/iicns

Euschoengastia hoffnninnae

Euschoengastia lacerta

Euschoengastia luteodema
Euschoengastia sciuricola

Haemogamasus amhulans
Hacmolaelaps casalis

° Hacmolaelaps glasgowi

Hirstioni/ssus utahensis

Hypoaspis lubrica

Kleemania sp.

Trombicula helkini

Trombicula harperi

Trombicula montanensis

Citellus leucurus ( ^Ammospermophilus leucurus)

'Hacmolaelaps glasgowi

Hirstionyssus incumptus

Hirstionyssus triacanthus

Ornithonyssus aridus

Trombicula arenicola

Trombicula belkini

Trombicula hoplai

Citellus richardsonii { =Spermophilus richardsonii)

Hacmolaelaps glasgowi

Citellus spilosoma ( =-- Spermophilus spilosoma)

Euschoengastia cynomyicola

Hypoaspis lubrica

Trombicula arenicola

Citellus townsendii (—Spermophilus townsendii)

Euschoengasiia criceticola

Hacmolaelaps glasgowi

Ornithonyssus bacoti

Citellus tridecemlineatus ( ^Spcrmophdus tridecem-

lineatus)

° Hacmolaelaps glasgowi

Hirstionyssus utuhensis

Citellus variegatus ( = Spermophilus variegatus)

Brevisterna utahensis

Euschoengastia sciuricola

'Hacmolaelaps glasgowi

Hirstionyssus incomptus

Ischyropoda armatus

Clethrionomt/s gupperl

Haemogamasus und)tdans

Trombicula belkini

Trombicula californica

Trombicula harperi

Corynorhimts rafinesquii ( =Corynorhinus toivn-

sendii

)

Eubruchyluelaps dcbilis

Steatonyssus antrozoi

Cynomys parvidens

Tromb icu la aren icola

Cynonu/s leucurus

'Hacmolaelaps ghisgowi

T rombicula montanensis

Dama hemionus
Euschoengastia radfordi

Dipodomi/s merriami
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Brevisterna utuhensis

Euschoengastia decipiens

HaemolaeUips ctisalis

'HacnwUieUips g/«,sgoai

Hirxtiontjsaus incoiuptiis

Hirstioni/ss)is triiiciintluis

Ischijropoda armutus

Trombicuhi arenicola

Tmmhicuhi doremi

Dipodormjs microps

Eit.'ichocnfiii.',1ui criceticola

Eiisclwcngditia decipiens

Euxcliocitf^ii.stia nidfordi

Huemohehips glasgowi

Hirst iomjstius incomptuti

'Hirstinmjssus triacanthus

Ischijropoda armatus

Kleem-ania sp.

Odontacarus linsdalei

Tromhiculti arenicola

Dipodomijs ordii

Androhielaps (cii'ru/u.v

Euschocngastiu criceticuhi

Euschofiigdstia decipiens

Euschociigiislia radfordi

Hiiciiuigiiiiuisus amhulans

'Htuimiluihii's gh.sgowi 2

Hirstionys.ms hilli

'Hirstionysstts incoinptus 1

Hirstiomjssus neotoinae

"Hirstionyssus triacanthus 3

Hirstionyssus utahensh:

Ischyropoda armatus

Ischyropoda furtnani

Kleemania sp.

Laehips kochi

Listrophorus sp.

Macrocheles sp.

Odontacarus li)tsdalei

Ornithonyssus hacoti

Radfordiu bachui

Trond>icuhi arenicola

Tromhicula hakeri

Trondncula helkini

Tromhicula doremi

Erethizon epixanthum ( ^Ercthizon dorsatum]

Euschoengustia decipiens

Euschocngastia radfordi

Ischyropoda arjnutus

Eutamias dorsalis

Hirstiomjssus sp.

Eutamias minimus
Euschocngastia sciuricola

Haemolaehips glasgowi

Hirstionyssus uf finis

Hirstionysstis punetatus

Hirstionyssus utahensis

Kleemania sp.

Laelaps kochi

Ornithonyssu\ hacoti

Tromhicula harju-ri

Eutamias ipiadrivitt-titus

Brevisterna moiUunus

Dernuinyssus hecki

Euschocngastia oregoncnsis

Hacmogamaxus pontiger

Haemolaelaps glasgowi

Hirstionyssus eutamiae

Hirstionyssus isahellinus

Hirstionyssus punetatus

"Hirstionyssus utahensis

Laelaps kochi

Laehips incilis

Zumptietla hakeri

Eutamias uiidirinus

Euschocngastia pomerantzi

Euschocngastia sciuricola

Gahrliepia americana

Hcwmogamasus amhulans

Tromhicula kardosi

Claucomys sabrinus

Haemogamasus amhulans

Hirstionyssus jmnctatus

Human
Tromhicula harperi

Lepus califomicus

Brevisterna utahensis

Dermanyssits hecki

Etdjrachylaelaps circularis

° Euschocngastia decipiens

Etischoengastia radfordi

Haemolaelaps glasgowi

Hirstionyssus triacanthus

Ischyropoda armatus

Marmota flaviventris

Dernwnyssus hecki

Euschoengastiti luteodcma

Euschocngastia sciuricola

Haemolaelaps glasgowi

Macrocheles sp.

Ornithonyssus sylviurum

Tromhicula harperi

Microdipodops mcgucephalus

hiiuiropoda furmani

Micriitus l<mgicaudu.s

Euhrachylaclaps dehilis

Euschocngastia oregonensis

Haemogamasus alaskcnsis

Haemogamasus amhulans

Haemogamasus liponyssoides

Haemogamastis longitarsus

Haemolaelaps glasgowi

Hirstionyssus incomptus

Hirstionyss-us isahellinus

Laelaps kochi

Laelaps incilis

Tromhicula calif ornica

Tromhicuh harperi

Tromhicula potosina

Microtus mcxicanus

Haemolaelaps glasgowi

Microtus montanus
Haemogamasus ambultins

'Haemolaelaps glasgowi

Hirstionyssus isahellinus

'Laehips kochi

Laehips incilis

Tromhicula harperi

Microtus pennsylvanicus

Haemolaelaps glasgowi

Hirstionyss-us isahellinus

Laelaps kochi

Microtus sp.

Eulaclups stahuluris

Euschocngastia oregonensis

Haemogamasus amhulans

Haemogamasus liponyssoides

'Haenwhielaps glasgowi
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Ilirstioni/n.^us isnhi'lliiius

Lueltips kochi

Luelaps incilis

TronihicuUi huipcri

Mus musculus

Breviiteniu iilahciui.s

Hacniogunuisus aml)ulatu-

Hactnolut'ltips caxuli-s

Hucmolaclaps <il(is<iotLi

Hirstionyssus sp.

Hirstionijssiis invaginuttis

Mucrochclcs sp.

Odontacunis Iiirsiilus

Mustelti j remit a

Hirstivni/sMi-s- fvinuralix

Mi/otUt californictis

Ischyropodii urmatus
TromhicuUi myotin

Wliartonia perplexa

Myotis sp.

Paruspinturnix iiloho.ius

Tromhicula nii/oti.'i

Neotonui alhiguhi

Dermanyssus hecki

Neotonui cinerea

Brevisteriui utahensis

Chatiu ochotona

Haetnogamastts umbulans
Haemolaelaps glasgowi

Hirstionyssus rieotonuie

Odontacarus hirsutus

Odontacarus Unsdalei

Neotoma lepida

'Brevisterna utaheiisi-s

° Dernuinyssiis heeki

Euhrachylaelaps circularis

EuhrachylaeUips hollisteri

Euschoengastia criceticoUi

Euschoengastia decipiens

Euschoengastia fasolla

Euschoengastia furnumi
Euschoengastia lacerta

Euschoengastia lanceolata

Euschoengastia radfordi

Euchoengastia utahensis

Haemogamasus umhulans
Haemogamasus pontiger

Haemolaelaps casalis

Haemolaelaps glasgowi

Hirstionyss-us hisetosus

Hirstionyssus jemuralis

Hirstionyssus geomydis
Hirstionyssus hilll

Hirstionyssus incomjitus

Hirstionyss-us neotomae
Hirstionyssus triacanthus

Hirstionyssus ut-ahensis

Ischyropoda furmani
Myohia sp.

Odontacarus hirsutus

Odontacarus Unsdalei

"Odontacarus micheneri

Ornithonyssus hacoti

Tromhicula allredi

Tromhicula arenicola

Tromhicula harperi

Tromhicula hoplai

Tromhicula panamensis
Tromhicula potosina

Trondiicula sargenti

Ochotomi princeps

Chatia setosa

Euschoengastia criceticola

Euschoengastia hoffniannae

Euschoengastia land
Euschoengastia orcgonensis

Eiischorngastid sciuricola

Euschoengaslia soriciiius

Haemogamasus alaskensis

Haemogamasus amhulans
Haemolaelaps glasgowi

Hirstionyssus isahellinus

Hirstionyssus hmgichelae
Myonyssus montantis

'Tromhicula harj>eri

Ondatra zihethicus

Laelaps multispinosus

Onychomys Icucogastcr

Androliirlaps Icvicuhis

Euhrachi/lavlups crincii

Haemogamasus amhulans
Haemolaelaps geomys

" Haemolaelaps glasgowi

Hirstionyssus hilli

'Ischyropoda arntatus

Ischyropoda furmani
Kleemania sp.

Tromhicula harperi

Onychomys torridus

Haemolaelaps glasgowi

Hirstionyssus isahellinus

Ischyropoda armatus

Macrocheles sp.

Odontacarus micheneri

Perognathus apache
Androlaelaps leviculus

Tromhicuhi hoplai

Perognathus jlavus

Hirstionyssus hilli

Ischyropoda armatus
Perognathus formosus

Androlaelaps leviculus

Brevisterrw utahensis

Euschoengastia decipiens

Euschoengastia criceticola

Euschoengastia utahensis

Haemolaelaps glasgowi

Hirstionyssus affinis

Hirstionyssus triacanthus

Ischyropoda armatus

Kleemania sp.

Listrophorus sp.

Odontacarus Unsdalei

'Tromhicula arenicola

Perognathus longimemhris

Bernia marita

Euhrachylaelaps circularis

Euschoengastia decipiens

Haemolaelaps glasgowi

Hirstionyssus hilli

Hirstionyssus incomptus

Hirstionyssus triacatxthus

Hirstionyssus utahensis

Iscfiyropoda armatus

Ischyropoda furmani
Kleemania sp.

Listrophorus sp.

Macrocheles sp.
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Tromhicula arenicola

Troml)icula doremi
Perognathus parvus

Androhielaps leviculus

Euhrachtjlaclups circtilaris

Eubrachylaelups hollisteri

Euschoenga.ttia cordiremus

Euschoengdiiia decipiens

Euschoengastia oregonensis

Haemogantaxus innbulans

'Haemolaelaps glasgowi

Hirstionyssus hilli

Hirstionyssus incomptus

Hirstionyssus neotomae
Ischyropodii armatus

Kleenwniii sp.

Odontacarus linsdulei

Odontacarus micheneri

Ornithoni/ssus bacoti

Trombicula arenicola

Trombicuhi harperi

Trombicula hoplai

Trombicula potosina

Perogimthus sp.

Eubrachylaelups crowei

Ischyropoda furmani

Trombicula doremi

Peromyscus boylii

Brevisterna utahensis

Dermanyssus becki

Eubrachylaelups circularis

Euschoengastia criceticola

Haemogamasus pontiger

Haemolaelaps casalis

Haemolaelaps glasgowi

Ornithonyssus bacoti

Peromyscus crinitus

Androlaelaps leviculus

Brevisterna utahensis

Dermanyssus hechi

Euhrachyhiclaps circularis

Euhrachylaelaps debilis

'Eubrachylaelups hollisteri

Euschoengastia decipiens

Euschoetigastia radfordi

Haemolaelaps casalis

Haemolaelaps glusgowi

Hirstionyssus incomptus

Hirstio n i/ssus triacunth us

Hirstionyssus utahensis

Kleemaniu sp.

Ornithonysstis bacoti

Trombicula monlanensis

Peromyscus eremicus

Brcvistrena utahensu

Dcrmanysstis bccki

Eubrachyluelaps circuluris

Eubrachyluclaps debilis

Eubrachylaelups hollisteri

Euschoengastia criceticolu

Etischoengavtia decipiens

Euschoengastia lanccolata

Euschoengastia radfordi

Haemogamasus pontiger

Haemolaelaps glasgowi

Hirstionyssus femuralis

Hirstionysstts hilli

Hirstionyssus incomptus

Hirstionyssus triacanthus

Ornithont/ssus bacoti

Peromi/scus maniculutus

Androlaelaps leviculus

Brevisterna utahensis

Chatia ochotorui

Cliatiu setosa

Dermanyssus becki
° Eubrachylaelups circularis

E\d>rachylaelups debilis

Eubrach i/laelaps hollisteri

Eulaclaps stabularis

Euschoengastia cordiremus

"Euschoengastia criceticola

Euschoengastiu decipiens

Euschoengastia lunei

Euschoetigastia luteodema

Euschoengastia obesa

Euschoengastia oregonensis

Euschoengastia pomerantzi

Euschoengastia radfordi

Etischoetigastia rotunda

Euschoengastia sciuricola

Haemogamasus alaskensis

Haemogamasus ambulans

Haemogamasus longitarsus

Haemogamasus pontiger

Haemolaelaps casalis

"Huemolaelaps glasgowi

Hirstionyssus hilli

Hirstionyssus incomptus

Hirstii^nyssus isabellinus

Hirstionyssus neotomae

Hirstionyssus punctatus

Hirstiomjssiis tarsalis

Hirstioni/ssus triacanthus

° Hirst ioni/sstis utahensis

Hypoaspis gurabensit

Hypoasf)is lubrica

Ischyropoda armatus

Ischyropoda furmani

Kleemaniu sp.

Laelaps multispinosus

Laclaps nuttallii

Laelaps incilis

Lecuwcnhockia americanu

Listrophorus sp.

Macrochehs sp.

Mt/ocoptes sp.

Odontacarus linsdalei

"Ornithonyssus bacoti

Radfordia lemnina

Rudfordia sidyuliger

Trombicula arenicola

Trombicula bakeri

Trombicula calif ornica

Trombicula esoensis

Trombicula harperi

Trombicula jewetti

Trombicula montancnsis

Trombicula myotis

Trombicula panamensis

Peromyscus truei

Brevisterna utahensis

Dcrnuinyssus becki

° Eubracht/hielaps circularis

Eubrachyluelaps debilis

Eubrachylaelups hollisteri

Euschoengastia criceticola

Euschoengastia decipiens
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Eufichocnf^u.stui i>oiiicr(iiitzi

Hacmogurnaiiis amhulans
Udciiwlut'UijK castdi.s

° HacmoUichips glus'^oiLi

Hirstionyssus uffiiiis

Hirstionysstts ncotoniuc

Hirstionyssus tttahensis

Ischt/ropoild unnatus

'Omithonyssus hacoti

Trotnhiculu intniicohi

TrornliicuUi hclkiiii

Tronihiculu hoplui

Tromhiculu iiuintuncn.six

Pcromyscus sp,

Hacmofji^unuisus ulaskensis

Pheriaconu/s intcniicilius

Hirstionysstts i.siihellinus

Luelaps hoclii

Pipistrclliis licsj>cnis

Tromhiculu univuri

Rtrttus norvegicus

Euhielups stahularis

HucriiohicUips casalus

° Hucnwlaelups glasgowi

Hirstio nyssti s incom))tus

Hirstiomjssus triacanthus

Hypoaspis luhrica

'Onithoiiysstis Imcoti

Reithrodontomtjs megalotis

Eubruchtjluclaps dehilis

Euschocngasiia criceticolu

Eusclwengastiii lanei

Euschoengastia radfordi

Euschoengustia sciurivola

'Haemolaelaps glasgowi

Hirstionyssus etitamiae

Hirstionyssus incomptus

Hirstionyssus isuhellinus

Hirstionyssus triacanthus

Hirstiomjsstis utahensis

Mticritcheles sp.

Myi^coptcs sp.

Radfordia stdndiger

Tromhicula arenicola

Tromhiculu suhsignata

Sciurus aberti

Hirstionyssus torus

Sorex obscurus ( = So rex vagruns)

Euschoengastia oregonensis

Sorcx pultistris

Hirstiont/sstis palustris

Spiloguk' grucili.',-

Hirstionysstts stafjordi

Stjhilagus uudubonii

Etthrucltylaclaps circuluris

Euschoengastia decipiens

Hacmolaelups glasgotvi

Syliilagus idahoensis

Euschoengastia decipiens

Euschoengastia radfordi

Sylvilagus nuttallii

Euschoengastia decipiens

Omithonyssus sylviarum

Sylvilagus sp.

Odontacartis iiiicheneri

Tamiasciurtts hudsonicus

Euschoengastia sciuricoUi

Haemogamastts ambtiUins

Haemolaelaps glasgotvi

Thomomys bottae { ^^Thomomys iinibrinus)

Haemogamasus ambtdans
'Haemolaelaps casalis

Haemolaelaps glasgowi

'Hirstionyssus femuralis

Hypoaspis luhrica

Macrocheles sp.

Tho momys talpoides

'Haemogamasus ambtilans

Haevtogamasus longitarstts

Haemolaelaps casalis

Haemolaelaps glasgowi

Hirstionyssus femuralis

Hirstionysstts invagittatus

Hirstioiiyssus isabellinus

'Hirstiontjssus longichelae

Hirstionyssus neotomae
Hirstionyssus thomomys
Hirstionyssus utahensis

Hypoaspis gurahensli-

Macrocheles sp.

Zapus princeps

Haemogamastts ulaskensis

'Haemogamasus ambtilans

Haemolaelaps glasgowi

Macrocheles sp.

Trombicula californica

'Trombicula harperi

DISCUSSION

More than 9,(KK) small mammal.s repre.sent-

ing 94 species of 51 genera were e.xamined for

ectoparasites. Approximately 13,(K)0 mites were

found on 4,015 of those examined. These, plus

other previously listed records for Utah, repre-

sent 111 species of 34 genera of mites which in-

clude 12 new species in thre^ genera, one genus

being new.

During the si.xteen-vear period covered by this

report, numerous individuals were involved with

the collection of specimens. Even though stan-

dardized technicjues were used, there likely was

considerable variation in the efficiency of ecto-

parasite retrieval. Consequently, the incidence of

ectoparasites as shown in Table I is relative only

to tlie efficiency of our techniques. Hosts were

collected by different methods, e.g., live-trap-

ping, shooting, etc. and in almost all cases were

examined in the field under varying conditions

of weather, pressure of time, and lack of ade-

(juate facilities. It is likely that some ectopara-

sites were lost or overlooked, particularly those
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requiring special techniques for their recovery.

Nevertheless, over a period of years involving

large numbers of specimens, we expect that each

of the mite taxa would have been taken at least

once.

The validity of host identification may be

questionable in some instances, although for the

most part identifications were made by a quali-

fied mammalogist in the field, or representative

specimens were returned to the reference mu-
seum at Brigham Young University for com-
parison and verification.

As shown in the listing of mite-host relation-

ships ( Table 2 ) , the variety of hosts from wliich

mites of a particidar species were recovered may
be correlated with the numbers of animals ex-

amined. For example, we examined more mice

belonging to Peromijscus maniculatus than of

any other species, and mites of more species

were found on tliis mouse than on any other

mammalstudied. Weassume that mites of almost

any species occasionally are accidental symbionts

of host animals living in the same habitat.

Examination of large numbers of hosts increases

the potential of finding such infestations. There

is a tendency for host preference, and perhaps

even for host specificity in some cases, whereas

mites of some species are widely distributed

geographically and occur on a variety of animals.

For example, Haemolaclaps glasgowi is a widely
distributed species and occurs on the greatest

variety of mammals in Utah. This distribution

and host relationship apparently is typical for

this most cosmopolitan species.

Other sui-veys may reveal a frequency of

occurrence of mites of a particular species dif-

ferent from that indicated by us (Table 3). We
assume that mites of all species normally as-

sociated with a particular host have an equal

opportunity of infesting that host, but the season-

al activity of different species may vary. Mites

of one species may be more common on a host

in summer, whereas those of another species may
be more common in winter. In our field activities

we collected the year round, but most mammals
were taken in late spring, summer and early

autumn.

Even though our data on mite-host relation-

ships, relative abundance, frequency of occur-

rence and seasonal and geographic distribution

may vary from other surveys, the information

presented here should serve as a basis for fur-

ther studies directed at specific localities or

species. More work needs to be done on mam-
mals that have been taken only in few numbers
or only at certain times of the year.
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Figs. 7-11. 7. Pach)laflaptidac ventral; 8, Purmpinturnix globus ventral; 9, Radfordia subliger dorsal; 10,
Radfordm Icmnina dorsal; 11, Sjiinturnix orri, vuntral.
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24, thomomijs; 25, forus; 26, neofomnc.
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Figs. 27-41. Dorsal plates. 27, Dermanyssus heckii 28, D. sanguinetis; 29, D. gallitiae; 30, Omithomjssus sijl-

vuirum: 31, O. sylviarum variant; 32, Steatomjs.'ius antrozoi anterior plate; 33, Hirstiomjssus hilli; 34, H. isabel.
linus; .3.5. S. antrozoi posterior plate; .36, H. hisetosus; 37, O. aridus; 38, H. triacanthus; 39, H. incomptus;
40, IchoTonyssus rohu.stipes; 41, H. hilli variant.
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Fitrs 4" 53 Dorsal plates 42 hch/ropoda annatus; 43, Brcvi,tcnu. monlanus; 44. B^ utahcu.ps:
f

""<'"">-
Figs. 4„-5J. uorsal plates^

7 ' „„, J/,, ;,.li„r;. 47 / furmuni.- 48, H. lipomjssoides; 49, H. flmb.Jflfw form B; 50,

pormsus alaskensis; 46, LumpUcUa oaken, •*(, j. /i""'
> / j „„),„;„„. fnmi n

H. ,;orvf>ger; 51, H. amhulans form A; 52, 11. amhulans form C; 53, H. am/;.iian. form U.
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65, Hiicmolachps ciisalis:; 66, //. gimgoui.
' .

•

crouct; 63, £, cirruliins: 64
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KiPs 67-77 Dorsal plates 67 Dcnmnupsus hccki; 68, Hir.v(io^,/.v.s.^s Imctosus- 69, Uchyropoda armatus; 70, H.

g//i.sgoiii; 76, llirstiomjssus torus; 77. H. neotomac.
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Figs. 78-92. Dorsal platfs. 78. Brcviaterna utahcnsis; 79, Haemogamams amhuhms form B; 80. Hirstionyssus

tlwiiwjuijs: 81. H. nrotonmc; 82, H. ncotom<ie variant A; 83, Ichowmjssus rohustipcs; 84. Dermuuyssus hecki;

85, Ornithimyssus aridus; 86, O. hacoti; 87, Eiibrachylaelaps circularis; 88, Hirstionyssus utahensi?; 89, £.

circularis; 90, Laelaps multispinnsus; 91, Hirstionyssus isahcllinus; 92. H. incomptus.
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pny

1 03 104 105

Figs. 93-105. Dorsal plates: 93, Dcrnmnt/ssus hccki; 94. Ornithonyssus aridus; 9.5, O. hacoti; 96, Laelaps kochi-

97, Eul>r(tchiilaclaps circiilriris; 98. Haemolaelaps glasgowi. 99, RadfordUi hacJiai dorsal. Anal plate,s: 100,

Ischtjropoda armtitus; 101, D. hccki; 1G2. Haemogamastis (daskensia; 103, Haemolaelaps casalis; 104, H.
glasgoui: 105, E. circidari.'i.
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Figs. 106-121. Anal plates. 106, Uchyropoda armatus; 107, Haemogamasus Hpomjssoidc.s; 108, hchyropoda furmani;
109, Brrvi.sternu utahensis; 110, H. alaskemis; 111, Myomjssiis muntanus; 112. H. amhulans form B; 113,
Macrochclcs sp.; 114, H. amhulans form C; 115, H. pontiger: 116. H. ambtilam form A; 117. H. amhulans
form D: 118, B. mnntanus; 119, H. hngitarsus^ 120. Zumptiella hakeri; 121. Eulaclaps stahularis.
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Figs. 122-135. Anal plates of Hlrstionussus. 122, stafiordi; 123, tar^alj,; 124. a/fini.,^ 125 punc^af^^^^^

chelae; 127, invofiumtus variant; 128, eutamiae; 129, utahensis; 130, ,nvagtnatus; 131, pa/u^t™, 132, angustus,

133, f/iomomi/,?; 134, toru.s; 135, femuralis.
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Figs. 136-148. Anal plate.s. 136. Hirstiomjssus neotomae; 137, //. hisctosus; 138, H. isaheUinus; 139, H. hilli; 140,
//. hilli variant; 141. //. triacanthus; 142, H. incomptua; 143, Ichorontjssus rohustipes: 144. Dermanysstts
sanguineus; 145. D. gallinae; 146, Ornithonyssus hacoti; 147, Spinturnix orri; 148, Paraspinturnix gloho.^is.
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159
160

161

Figs 150 Steatont/ssuf,- uutrozoi; 151, Oniithomjssu!,- syliiarutn;

iaz u anau.s- .o^, ^«..«p, ....^.......o, ..... L. kochi; 155, L. wcills; 156. Kleenuwic sp.; 157. EuWc/iy-

k/kpVcroL; 158;AnJroL./«,«/«,c./..,.- 159, L. n„»„/;,i,- 160. £. hollistcri; 161. Hj/,,oa.p« g«r«/,rn....-

162. Hiwmoladaps geoniys: 163. E. dcbitis.

149-16,3. Anal plates. 149. Dcrmtinyssus hcchi.

152. O. aridus; 153. Laelups multispinnsus; 154.
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Figs. 164-178. Anal platos. 164, 165, Euliracht/laehips circulars; 166. Hijpoaspis hihrica; 167, Haemolaehps glas-
goui; 168, H. cdsatU-. 169, Ischijropnda furniani; 170, I. armatus; 171. Ichoroni/ssus rohtistipes; 172, Laelaps
kochi: 173, H. g/a.vr;ou(,- 174, Dcrmany.s\m.s I>cchi; 175. L. mulfispinosus; 176, Omithonyssus hacoti; ni , E.
circularis: 178, L. koclii.
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Fi« 179 191 Anal plates 179 Uch,,ropoda furmani; 180, Laelups muhispiuosu.: WLHtrsUonyssus "eoW'mae;

^ mo B ;..i,t / ^^u...;.,- 183. H.iMinus; 184, H. bisetosus; 185. H. for,,.; 186, H. ,ncomptus: 187
.

H.
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^'-''
ri!f;f^f^'Qr'lrP/'"T,'^r

Parasiticlae; 193, Phytoseiidae; 194, Gamasolaelaptidae. Ventral setae ar-rangement: 195, Eubwchijlaelaps crowei; 196, E. dehilis; 197. £. hoUhtcri: 198, Ecirculark.
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199

Fies 199-207 Sternal plates 199 Macrochch-s sp.; 200. ZumptUlla hakcri: 201, Brrvhtcrrui montanus; 202,

Haemogamasus amhulans form A; 203, Euhelaps stahulam; 204, H. pontijier; 205. B. utahemis; 206, H.

lipotit/fimides; 207, H. longHarsus.
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igs. 208-215. Stemal plates: 208, Ischyropoda furmani; 210, Haemogamasus amhulans form C; 211, H. alasken-
sis; 212. H. amhulans form B; 213, Hirstkmyssiis staffordi; 215, H. tar.ialU: Gcnitoventral plates-' 209 Zumn-
ticlhi hakrri: 214 1 f„rnu,r,s

^ ' '
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216 217

221

219
220

222

FiBs 216-224 Sternal plates: 217, hchi/wpoda armntus; 218, Haemonamusus amhulans form D; 2\9, Myonyssus

montanus; 221, Hirstiomissus affinh; 222, H. palustm; 224, //. punclatus. Genitoventral plate-s: 216. Brev,-

sterna xitahensis; 220. Uaemogamasus liponyssoides, 223. Macrochelcs sp.
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225

Figs. 225-234. Sternal plates: 225, Hirstiom/ssus invaginatus; 227, H. invaginatiis variant; 228, H. eutamiae; 229,
H. utahensis- 230, //. thomomys; 2.32. H. femuralis; 233, H. angustits; 234, H. longichelae. Genitoventral
plates: 226, Hcicmogiimasii.s alaskensis; 231, Brevistcrna montanu.':.
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245

Fi,s, 235-247. Sternal plates: 235. ^ ^rsHo,n>s.us torus 2^^^ Hjeolo^^^

Euhelaps stabtilaris.
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252
253

256

Figs. 248-256. Sternal plates: 248 Icltoroni/ssus robusfipes: 2.50, Dernianyssus sanguineus; 251. D. hecki; 253,
Steatonyssus antrozoi; 2.54, OrnitJuiniissiis bacoti: 2.56. O. aridus. Genito\eiitraI plates: 249. Haenipgamasiis
ambulans form A; 252, H. ambulans form B; 255, Mi/oni/ssus montanus.
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259

263

Figs. 257-265. Sternal plates: 257, Ornithonyssus sylviarum; 2.59, O. sijlviarum variant; 260 AndwUielaps levi-
culus; 262, Kleemanin sp.; 263, Laelaps multispinostts; 265, L. kochi. Genitoventral plates: 258 Hirsfionussus
punctatus; 261, H. palustris; 264, H. utahemis.

'
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272

Figs. 266-274. Sternal plates: 266, Laelaps inciluv 268, L. nuttallii; 269, Euhrachylaekps crowei; 271, E. hol-
listeri; 111, E. circulars; 21 A, Hijpoaspvi lubrica. Genitoventnil plates: 267, Hirstkmysstis imaginatus variant;

270, H. tarsalis; 273, Haemogamasus ambulans form C.
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275 276

278

277

282

281 283

Figs. 275-283. Sternal plates: 275, EtthrachylaeUips dehilis; 277, Ihjpoaspls gumbcmh; 278, Haemoladaps cas-
alis; 280, H. ghsgowi; 281, Paraspinturnix globosus; 283, Spintumix nrri. Gt-nitoventral plates- 276 Hirst-
ionyssus invagiiuitus; 279, H. eutamiac; 282, H. staffordi.
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284
285

288 289 290 291

292 295

Figs. 284-295. Genitoventral plates; 284. Haeviogamastis amhuJans foim D; 286. Hirstiont/ssus affinis; 287.

Haemogiimasus longitarsus; 288, Hirstionyssus fcmurcilis; 289, H. thomomijs; 290, H. longichclac; 291, H.
torus; 292, H. neotomae; 293, H. incomptus; 294. H. angu.sfi/.v; 295, //. i.mhellirius. 285, sternal plate of

Haemohelaps geomijs.
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301 302

305

298

306 307 308

Figs. 296-308. Genitoventral plates. 296, Hirstionyssus triacanthus: 297, H. hilli; 298, H. hilli vari;uit; 299. H.

bisetosus; 300, Ichoronyssus robustipes; 301, Dermanyssiis sanguineus; 302, D. gallinae; 303, OrniOwnyssus

bacoti; 304, O. sylviarum; 305, Androlaelaps leviculus; 306, Eubrachylaelaps crowd; 307, Laelaps ineilis;

308, D. becki.
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309

313

317 318

320

314

316

322
323

Fies 309-323 Genitoventral plates. 309, Laehps kochi; 310. L. multispinosttsi 311. Ornithonyssus syhwrum; 312,

Steatonussus antrozoi; 313, Hypoa.y,U gurabensis; 314, O. aridus; 315, L. nuttdli; 3\&.Haemoyelaps geomys;

317, Hypoaspis lubrica; 318, Haemolaehps casalis; 319, Kleemania sp.; 320, Eubrachylaekps hoUtsten; 321,

E. debilis; 322, E. circularis; 323, Haemolaelaps glasgowi.
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. r. > 1 1 . lOA 'ininturnix OTTV 325 Paraspinturnix ghhostis. Stemogenital plates: 326.

FiBs 324-334. Genitoventral plates: 324, bpmturntx orn, o-j, /

f„,J^R. -xoa H alaskensis- 330. Brevi-

tionyssus utahensis.
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344

Figs. 335-346. Stemogenital plates. 335, Hirstionyssus torus; 336, H. thomomys; 337, H incomptus; 338, H.

hisetosi,s- 339 H isahellinns; 340, Laelaps kochi; 341, Euhmchyhelaps circulark; 342 Dennanyssus beck:;

343 L multispinosus: 344, Haemolaelaps glmgowi; 345, D. ^lecfci; 346, Ornif/ionyssus bacofi.
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355

Figs. 347-358. Sternogenital plates: 347, Laelaps kochi; 348, L. multlipinos^is; 349, Euhrachylaelaps circularis:

350, Haemohelaps glasgowi. Stemo-genitoventral plates: 351, Ischyropoda armatus; 353, /. furmani. Holo-
ventral plates: 352, Haemogamasus ambulans form B; 354, H. pontiger; 355, Hirstionyssus utahemis; 356, H.
torus; 357, H. femttralis; 358, H. neotomae variant B.
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360

364
365

Figs. 359-367^ Holovcntral plates: 359. Brevu^terrm utahemh; 360, Hirstionysms thomomys; 361 H neotomae
variant C; 363, H. neotomae variant A; 364, H. mcomptus; 365. Eubmchylaelaps circularis; 366, H. bisetosus-
3b7. Dermanysstis becki. 362, stemogenital plate of Ichomnyssus rohustipes.
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369

Fi.s 368-372. Holoventral plates: 368, Laelups .,ultispino... 369, Ornitho.yssus oridus; 371. Haemolaelap.

'

glasgowi; 372, O. hacoH. 370, stemo-genitoventral plate of L. kocln.
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375

378

379 381

Figs. 373-381. Scuta: 373, Leeuwenhoekia americana: 375, Odontacarus micheneri, 376, O. Unsdalei; 378, O.
hirsutus; 379, Whartonia perplcxa; 381. Tromhkula hclkini. Chelicerae: 374, Ischyropoda arm'atus; 'sil,
Haemogamasus Uponyssoides; 380, H. amhulans form B.
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variant; 389, Dermanyssus hecki.
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392

393

J
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404

Figs. 398-405. Scuta: 398, TwmhKula sarcentu 399, T. /,a/.tri, 40-, /. '""'"""'""Z,' .

,,^„ „, „„-^„,,

doremi; 405, T. allredi. CheUcerae; 400, Haemogamcu^us amhuhm form C; 401 Ormtiwnyssus anm
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F.gs. 406-416. Scuta: AO^ Tromhicua arenicoh; 408, Euscfwenga.,tui radfordi; 409, £, criceticola^ 411 £ rotun-

4l'h F?; t "''Z\V: ^'"""^'416. E. pomerantzi. 407, Macrocheles sp. specialized seta of palpal tarsus;
410, Eulaelops mbuhr^ metapodal plate; 412, Ichoronyssus whustipes femur IV, 415, Omithonys^J syhiarum
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417

420

423
424

Figs. 417-425. Scuta: 417, Euschocngastia lanceolata; 419, E. land; 420, E. luteodema; 422, E. sciuricola; 423,

E. cynomijicola; 425, E. soricinus. Palpal trochanters: 418, Ichoronyssus robustipes; 421, Steatonyssus antro-

zoi. 424. Ht/ponspis gurabensis body seta.
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432

Figs. 426-434 Scuta: 426, Euschoengastia utahensis; 428, E. oregonensis; 429. E. cordiremus; 430 E. lacerta-
431, Edecipiert,; 432, E. furmarU; 433, E. hoffmannae. 427. Ornithomjssus aridus palpal trochanter- 434'
Hacmolaetaps glasgowi specialized seta on cheliceral digit.
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Figs. 435-449. Coxae II of Hirstionyssus: 438, incomptus; 439, hilli variant; 440, hilli; 441, isabelUnus; 442, tria-

canthus; 443, bisetosus; AAA, neotomae; 445, torus; 446, thomomys; 447, longichelae; 448, jemuralis; 449,

angustus. Scuta: 435, hernia marita; 437, Cahrlepia americana. 436, H. staff ordi coxa I.
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Figs. 450-467. Co.vae II of Hirstionyssus: 450, utahensis; 451, eutamiae; 452, invagimtus variant- 453 invae
tus; 454, punctatus; 455, palustris; 456, affinis; 457, staff ordi; 459, tarsalis. 458, hchyropoda armatus c^..
II. Coxae III of Hirstionyssus: 460, staffordi; 461, tarsalis; 462, a//mi.?,- 463, palustris; 464 moao,no<u.s- 465
thomomys; 466, bisetosus; 467, punctatus.

ina-

coxa
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480

S^aS 481, incomptus. Coxae IV: 479. st^ffordi; 482, m.tam,ae; 483, punctatus.
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496

Figs. 484-499. Hirstionyssus. Coxae II: 489, utahemis; 490, femuralis; 492, torus; 493, neotomae variant A; 494,
thomomtj.i; 496, bisetosus; 497, incomptus. Coxa III: 491, femuralis. Coxae IV: 484, invaginatus; 485, in-
vagiiuitus variant; 486, utahensis; 487, torus; 488, neotomae; 495, utahensis; 498, neotomae variant B; 499,
femuralis.
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513

Figs. 500-514. Hirstioni/ssus. Coxae II: 500, neotomae variant B; 510, ncotomae variant C. Coxae III: 501. utahen-

sis; 502, neotomae variant B; 503, neotomae variant C; 504, torus; 505, neotomae variant A; 506, thomomys;

508, incomptus; 509, hisetosus. Coxae W: 507, thomomys; 511, hisetosus; 512, tonts; 513, neotomae variant

A; 514, neotomae variant C.
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^ 527 50
/" 528 529 r

Figs, 515-529. Hirstionyssus. Coxae II: 516, utahensis; 517, fcmuralis; 518, thomomtjs; 519, bisetosus; 520, torus;

521, isahcllinus; 522, incompfiw; 523, neotomae. Coxae III: 524, utahetisis; 525, isabellinus; 526, femuralis;

527, tfwmomijs; 528, neotomae; 529, foru.s. Coxa IV: 515, incomptus.
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Fies 530-541 Coxae I: 531, Laehps kochi; 532, L. multispinosus; 533. L. inciUs. Coxae III: 530, Euhrachyhclaps

circuhm; 534, Hirstiomjssus incomptus; 535, H, hisetos,.x. Femora II: 536 Ichoronys.^, rohusUpcs; 538,

hchyropoda armatus; 540, H. femuralis; 541, Androlaelaps leviculus. 537, /c/.oron!/^.stiS rohushpcs femur III.

539, Ornithonyssus arklus palpal femur.
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553

Figs. 542-553. Peritremes. 542, Haemoganwsus ambulans fomi C; 543, H. alaskensis; 544, H. ambulans form A;
545, Ischyropoda jurmani; 546, Brevisterna montanus; 547, /. armatus; 548, B. utahensis; 549, H. liponys-
soides; 550, H. ambulans form B; 551, Macrocheles sp.; 552, H. pontiger; 553, Eulaelaps stabularis.
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^ ? 555
554 ^

Figs. 554-565. Peritremes. 554, Hirstionyssm frmuralis; 555, H. mUimiae; 556, H. affink; 557, H. utahcnsis; 558,

H. palustris: 5.59, Haemogamasus amhulans form D; 560, Hirstionysstis invagirwtus; 561, H. invaginatus vari-

ant; 562, H. punctatus; 563. H. tarsalis; 564, Mi/onf/ssus montaiuts; 565, Hirstionysstis angustus.
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Figs. 566-576. Peritremes. 566, Hirstionyssus bisetosus; 567, H. longichelae; 568, H. hilli variant; 569, H. tria-

canthus; .570, H. neotomae; 571, H. torus; 572, Ichoronyssus rohuslipes; 573, H. hilli; ,574, H. isabellinus;
575, H. incomptus; 576, H. thomomys.
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Fies 577-588 Peritremes. 577, Ornithonyssus sylviamm variant; 578, Steatonyssus antrozoi; 579, Laekps mcilis;

580 L kochi- 581 O. aridus; 582, Derrmnyssus becki; 583, O. sylviarum; 584, Eubrachylaelaps cwwei; 585,

Androhelaps 'leviculus; 586, E. holMen; 587, O. foacofi; 588, L. multispinosus.
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589 590 ^91

596

Figs. 589-599. Peritremes; 589, Euhrachylaelaps circularly; 590, E. dehilis; 591, Hypoaspis luhrica; 592, Haetrw-
laelaps casalis; .59.3, H. glasgowi. ,594, Paraspinturnix glohostis dorsum; 595, Radfordia hachai leg I and spe-
cialized seta; 596, R. lemnina leg I; 597, Myocoptes sp. leg III; 598, claws and empodium typical of Cheyle-
tidae and Tetranychidae; 599, Listrophorus sp. ventrolateral view.



122
Bhigham Young University Science Bulletin

50 f

602 603

601

605 607 608 609

610 61

50 p

612

Fi2s 600-614 Tarsi II. hchyropoda: 600, furmcni; 601, armatus. Hirstionyssus: 602, .taffordi; 603, tarsalis; 604,

'

affinis; 605, palustris; 606, punctatus; 607, invaginatus; 608, invaginatus variant; 609, eutamxae; 610, utalxen-

sis; 611, angustus; 612, femuralis; 613, longichelae; 614, thomomys.
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Fig, 615. Map of Utah showing counties and division into Great Basin and Colorado River Basin.


